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Flowering Phenology and Anthophilous Insect Community
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ABSTRACT The hillsides of Mt, Yufu, located in Kyusyu, Japan, is a dormant yolcano, are
coyered with natural and semi-natural grasslands; the latter of which are maintained by traditional
mowing and burning. Both the natura1 and semi-natura1 grasslands are inhabited by many
grassland-specific plant species, some of which are now endangered in Japan. To understand
pollination mutualisms in the grassland ecosystem, we investigated the flowering phenology and
anthophilous insect communities on 149 plant species from 49 different plant families, from April
to October 2001. In tota1, 1192 individuals from 308 species, 83 families and 10 orders of Insecta
were observed on flowers of 101 plant species. The most abundant insect order was Hymenoptera
(37.89o of individuals), followed by Diptera (32.59o), Coleoptera (22.79o) and Lepidoptera (6.29o),
The proportions of Coleoptera and Lepidoptera were respectively smaller and greater than in
forested habitats, suggesting that many anthophilous beetles depend on woody plants during their
larval stages and that anthophilous butterflies (especially Nymphalidae) are associated with
grassland-specific perennials (especially Viola spp.) in their larval stages. The bee fauna consisted
of 54 species, from 1O genera and 6 families; the bee community was characterized by an absence
of cavity-nesting Hylaeus and Xylocopa and by the predominance of long-tongued Tetratonia in
the early spring. The bumblebee community was characterized by the predominance of a short-
haired Bombus ignitus, uncommon in forested habhats. The dominant pollination syndrome, among
70 plant species for which pollinators svere inferred, was melittophily (829o), followed by
myophily (149o), psychophily (1.49o), phalaenophily (I.49o) and anemophily (1.49o). Among the
melittophilous species, small-bee-pol]inated species (459o) dominated, followed by Bombus- (369o),
Apis- (8.69o), Tetratonia- (6.99o), megachilid- (1.79o) and wasp- (1.79o) pollinated species. These
data on community-level plant-pollinator interactions at Mt. Yufu will contribute to the
conservation of endangered grassland ecosystems.
KEY WORDS flowering phenology 1 anthophilous insect community 1 bumblebee 1 grassland
ecosystem / traditional grassland management
Introduction
Community-level plant-pollinator interactions are founded on mutualisms between plants
and their pollinators, as well as on competition between plants for pollinators, and
competition between pollinators for floral resources (Waser and Real, 1979; Kevan and
Baker, 1983; Feinsinger, 1987). Thus, the study of both flowering phenology and the
community structure of flower-visiting insects on individual flower species forms the
foundation for studying mutual interactions and competition in terrestrial ecosystems
(Sakagami and Fukuda, 1973).
    Ecological studies of anthophilous bee communities haye been conducted in yarious
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vegetation types, at various localities, since the 1970s in Japan (Matsuura et al., 1972;
Sakagami and Fukuda, 1973; Fukuda et al., 1973; Sakagami et al., 1974; Ikudome, 1978;
Nakamura and Matsumura, 1985; Takahashi, 1990; Go'ukon, 1992; Yumoto, 1994; Negoro,
1999, 2000, 2001a. 2001b). In addition to studies of bee communities, ecological studies of
entire anthophilous insect communities have been conducted at various localities since the
1980s (Kato et al., 1990; Inoue et al., 1990; Kakutani et al., 1990; Kato 1992; Kato et al.
1993; Kato and Miura, 1996; Suka, 1998; Kato, 2000).
   These studies have demonstrated that, in Japan, anthophilous beelinsect assemblages
vary greatly among plant species, and that anthophilous beelinsect communities vary
among vegetation types. For example, it has been reported that bumblebees dominate the
bee community in cool-temperate subalpine forests and meadows was dominated by
bumblebees (Kato et al. 1993), while that in subtropical forests on Amami Islands were
reported to be dominated by solitary bees (Kato, 2000). These studies on anthophilous
insect communities have been conducted, primarily, in forest vegetation, with the exception
of studies undertaken in cool-temperate meadows at Hamakoshimizu (Fukuda et al., 1973)
and Mt. Kushigata (Kato et al. 1993), and the lowland marshes at Nakaikemi (Kato and
Miura, 1996). Anthophilous insect communities in warm, temperate zone, grassland
ecosystems have not yet been studied.
   Most grasslands in Japan are intermediate successional stages, since both temperature
and rainfall are favorable for climax forests. Accordingly, natural grasslands are rare; they
are found only around actiye volcanoes, which cause grassland-maintaining. In addition to
its natural grasslands, Japan also has semi-natural grasslands, which are maintained by
traditional mowing methods, as a source of thatch and fodder (Kato, 2000). Both the
grasslands are inhabited by many grassland-specific plant species that colonized Western
Japan from the Asian continent during the last glacial epoch (Murata, 1977). Traditionally
managed semi-natural grasslands have become less common over the last 40 years due to
post industrial reyolution innovations with respect to agriculture and economic systems.
   The hillsides of Mt. Yufu, a dormant but geologically active, volcano located in
Kyusyu, Japan, are covered with natural and semi-natural grasslands (Sumata, 1989). Both
the grassland types are inhabited by many grassland-specific plant species, some of which
are endangered in Japan (Environment agency of Japan, 2000). To conserve these
endangered plant species, it is indispensable that we know the native pollinators and
understand community-level plant-pollinator interactions in the grasslands.
     This study describes flowering phenology and the composition of flower-visiting
insect communities, especially the anthophilous bee community, as well as the phenology
of these flower-visitors and the anthophilous insect assemblages of certain plant species in
the grassland ecosystem. Secondly, pollination syndromes of certain plant species are
inferred by examining their respective anthophilous insect communities and the
contributions to pollination made by members of these communities. Finally, the
anthophilous insect communities and pollination systems at Mt. Yufu are compared to
those of other localities. Biodiversity conservation strategies and plant-pollinator
interactions in the grassland ecosystem are discussed.
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Study Site
Mt. Yufu, altitude 1583 m, is a dormant, but geologically active,
Prefecture, Kyushu, Japan (330 24' N, 1310 30' E, Fig. 1). The





Fig, 1 . The location of Mt. Yufu in Kyusyu district in Japan (left) and a topographical map of
the study area (right), The sampling route is shown by a solid line. Grasslands are shown by
pale areas.
   The climate at Mt. Yufu is strongly affected by cold Siberian winds in the winter
season. The mean temperature in 2001 at Yufuin (2 km southwest of Mt. Yufu, 435 m
above sea level) was 13.4eC, the monthly minimum temperature was below OOC from
November to April, and total rainfall for the year was 1858 mm (Fig. 2). Rainfall is heavy
in June and July. The peak of Mt. Yufu is often snow covered during the winter.
   The vegetation of Mt. Yufu is typically semi-natural/natural volcanic grasslands (Plate
4A). The semi-natural grasslands, altitude 76CF800 m, are maintained by traditional annual
mowing and harvesting of grass (Miscanthus sinensis), and controlled burning. The natural
grasslands are formed on upper mountain slopes (altitude 1,100-1,300 m) where the soil is
thin (Plate 5A). Both grasslands contain various perennial plant species, e.g., Miscanthus
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sinensis, Arundinella hirta, Pleiobtastus chino var. viridis, Themeda japonica,
Calamagrostis arundinacea yar. brachytricha, and Pennisetum alopecuroides (Arakane et
al., 1974). The grassland flora is also characterized by many herbaceous species which
colonized to western Japan from the Asian continent during the last glacial epoch (Murata,
1977): Iris rossi (Plate 4D), Allium thunbergii, Chionographis japonica, Aconitum
japonicum ssp. Napifarm, Cor:ydalis heterocarpa, Viola orientalis (Plate 4E), Echinops
setifer (Plate 5D), Saussurea gracilis, Cephalanthera falcata, Angelica cartilagino-
marginata and Atractylodes japonica (Sumata, 1989). The grasslands are also inhabited by
some plant species endemic in Kyushu district, e.g., Salix sieboldiana, and Achillea atpina
var. brevidens. Other grassland-specific species, e.g., Sophora flavescens (Plate 5E),
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Fig, 2. Seasonal changes in the maximum (open rectangle) and the minimum (solid
rectangle) temperature (upper) and monthly rainfall at Yufuin in 2001 (lower) (after
Japan Meteorological Agency, 2oo2).
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   In some places, former grasslands now support pine forests, dominated by Pinus
denstflora and P. thunbergii, and deciduous forests with Weigela japonica and Hydrangea
luteo-venosa.
   While the climate could otherwise support temperate forest growth at the top of the
mountain, recent volcanic activity and the dominant northwest winter wind result in scrub
vegetation dominated by Rhododendron kiusuanum (Sumata, 1989).
                                Methods
   Surveys of flowering phenology and flower visitors were made at three-week intervals
from mid April to mid October 2001. In total, 9 surveys were conducted, each lasting 2-3
days. Surveys were conducted from 0830 to 1600-1700, along a fixed route, which went
upwards through semi-natural grasslands (alt. 760--800 m, Plate 4C), temperate deciduous
forest (alt. 800-1,OOO m), natural grasslands (alt. 1100-1300 m, Plate 4B) and the summit
scrub (alt 1300-1583 m).
     Table 1. 0bservation dates and the numbers of flowering plant species and
     collected insects.
Code Date
No. of flowering
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   When flowering pEants were encountered, flower visitors were netted for about 8
minutes per site. The flowers were then swept with the net for 2 minutes to collect all
visitors remaining on the flowers. If no visitors were collected during this 10-minute period,
the observation time was prolonged.
   All collected insect specimens were pinned and labeled by date, site, and flower
species visited. The specimens were then sorted and identified to the species tevel, with
some exceptions that were identified only to family or genus level. Thus, a data set of all
insect visits to flowers was created. All specimens were put into storage at Kyoto
Uniyersity.
   Using the data set, the faunal makeup of flower yisitors, phenological patterns, and the
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floral hosts for each insect group (order, family, genus, or species) were investigated.
Principal component analysis and cluster analysis were performed on the data set to detect
patterns of anthophilous insect communities on different plant species. In these analyses,
plant species visited by fewer than 3 insects were excluded. For the 10 plant species visited
by less than 4 visitors each (Aconitum japonicum ssp. napiform, Corydalis lineariloba,
Rubus phoenicolasius, Sanguisorba oLX7icinalis, Polygala 1'aponica, Codonopsis tanceolata,
Paederia scandens, Synurus excelsus, Aletris luteoviridis, Lilium leichttinii var.
mczximowiczii), additional records of flower-visits from subsequent observations were
added. Thus, 70 plant species were included in the analysis. Anthophilous insects were
grouped into 15 functionalltaxonomical groups: Bombus, Apis, small bees, Megachilidae,
Tetralonia (long-tongued anthophorine bees), wasps (Vespoidea, Pompiloidea, and
Sphecoidea sensu stricto), Scoliidae, other Hymenoptera, Syrphidae, Calyptrata, other
Diptera, butterflies, moths, Coleoptera, and other miscellaneous insects. Statistical analyses
were made using SAS, in the Data Processing Center at Kyoto University.
Results
1. Flora
Flowering of 149 plant species, from 49 families, was observed, including 12 annuals, 101
perennials, 3 climbing perennials, 22 shrubs, 10 trees, and 1 liana (Table 2). Anthophilous
insects were observed visiting 101 plant species.
  Asteraceae was the most represented plant family (with 29 species), followed by
Rosaceae (10 sp.), Liliaceae (8 sp.), Ranunculaceae (5 sp.), Caprifoliaceae (5 sp.),
Violaceae (5 sp.), Saxifragaceae (5 sp.), and Gentianaceae (5 sp.). The only non- native
plant species were Lotus corniculatus var. corniculatua and Erigeron annuus..
  The flora included 9 species from the Red Data Book (Environment Agency of Japan,
2000): 2 endangered species (Echinops setifer (Plate 5D), Dioscorea asclepiadeal and 7
vulnerable species IViola orientalis (Plate 4E-F), Euphorbia adenochlora, Swertia
pseudochinensis, Achillea atpina var. brevidens, Ligularia j`isherii var. takeyuki (Plate 5C),
Saussurea pulchella, Cephalanthera falcata 1.
Table 2. A list of plants studied for phenology and flower-visitors, with blooming month (MB), growth habitat (GH), nativity (N), breeding system (BS),
flower color (FC), flower symmetry (FS), flower morphology (FM), rank in Red Data Book(RD), the number of observed insects on flowers (NV),
cluster dected by analysis on flower visitor spectra (CL), and pollination agent determinated (PA).
Subclass
 Order
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Prunella vulgaris var. Iilaciua
Isodon trichocarpa
    Melampyrumroseum var.J'aponicum
    Veronica arvensis
scrl Veronicarotunda var.petiolata
    Aeginetia sinensis
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ast21 Asterageratoides ssp. Leioph.yUus
    Asterfastigiatus
ast19 Aster scaber
    Atractytodesl'aponica
ast3 Cirsiumjoponicum






    Eupatorium lindleyandem
    Guaphatium aLfiine
ast22 Heteropappus hispidus
    Inuta citiaris
ast14 Jnulay'aponica
ast20 lnuta salicina van asiatica
astl Ixerisdentata
ast8 Ligutaria.fischerii var. take.yuki
ast6 Ligulariajaponica
    Prenanthes acertfotia
ast12 Saussureagracilis
    SaussureapulcheUa
ast17 Saussureayanagisawae var. nivea
 ast2 Seneciopierotii
ast18 Sotidagovirga-aurea ssp. Asiatica
ast25 Synurus excelsus
Achitleaatpina var.brevidens
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Lilium leichtlinii var. maximowiczii
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[ MB, month when a plant blooming
! GH, growing habitat: a, annual; c, climbing perennial; p, perennial; l, liana; s, shrub; t, tree
3 N, nativity: a, alien; c, cultivated; n, native
` BS, breeding system: d, dioecious; h, hermaphrodite; m, monoecious
i :g; flfl.O.W.e,r iC,O• ll8//,2g,b.iXg5' b,'y'.bkOg\gi,CL;,C,',etai il16•,X6ilii:ei ,",i ,O; ,Oyrga."liie6,pp•hE.l2nk; rv• reddish vioiet; v, vioiet; w• white; y, yeiiow; w/y, white and yeiiow; w-p, white turn pink
'sxF,Msbafld?.xW;etl tMtObrpulahrOIOgY: a, aPeta10US; b, brUSh; C, CuPlbell'shaped; ct, catkins; f, funnelform; h, head; o, open regular; p, papilionaceous; s, spikelet: sp, long-spurred;
S RD, IUCN Red Data Book Categoryi EN. Endangered; VU, Vulnerable (Environment agency of Japan, 20oo)
9 NV, number of flower visitors
'O
 CL, cluster detected by an analysis of flower visitor spectra (see Fig. 1O)
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2. Flowering phenology
Flowering was observed from April to October. The number of plant species in fiower
remained between 23 and 28 from May to September, with no clear peak flowering period
(Fig. 3). The number of flowering perennial species reained higher than 12, except for
October, and was higher in the fall than in the spring. Flowering shrubs and trees began in
the spring, peaked in June, and decreased suddenly in July. Spectacular mass-flowering was
observed inViola orientalis in April (Plate 4C), in Hemerocallis vespertina (Plate 5B) and







































Fig, 3. Seasonal changes in the number of flowering plant species at each sampling
date at Mt, Yufu, Plant species are sorted by their habitsi annual, perennial, climbing
perennial, liana, shrub and tree.
268 K. YAMAZAKI & M. KATO
3. The Flower-visiting insect community
3.1 Fauna
A total of 1192 indiyiduals from 308 species, 83 families, and 10 orders were observed on
the flowers of 101 plant species (Table 3, Appendix l). The most represented order (in
numbers of individuals) was Hymenoptera (37.89o of individuals), followed by Diptera
(32.59{o), Coleoptera (22.79o), Lepidoptera (6.29(o), and others (Fig. 4). The order
represented by the greatest number of species was Diptera (40.39o), followed by
Hymenoptera (31.89o), Coleoptera (16.29o), and Lepidoptera (8.49o).
      Hymenoptera
           Diptera
        Coleoptera
       Lepidoptera
        Hemiptera
        Mecoptera
        Orthoptera
          Odonata
        Neuroptera
       Dermaptera
                O 10 20 30 40 50
                                O/o lndividuals/Species
          Fig. 4. The percentages of insectspecies and individualsin orders.
3.2 Hymenoptera
A total of 18 families, 98 species, and 450 individuals were recorded. The most abundant
Hymenoptera superfamily was Apoidea sensu stricto (85.39o), followed by Vespoidea
(7.19o), Ichneumonoidea (4.99o), Tenthredinoidea (1.39o), and Chalcidoidea (1.39o). In
Apoidea, 7 families, 56 species, and 384 individuals were recorded.
   The most abundant family in Apoidea was Apidae (40.89o of individuals), followed by
Anthophoridae (22.19o), Andrenidae (18.99o), Halictidae (16.39o), Megachilidae (1.39o),
and Colletidae (O.59o). The family with the greatest number of species was Halictidae (18
sp.), followed by Andrenidae (15 sp.), Anthophoridae (1l sp.), Apidae (5 sp.), Megachilidae
(4 sp.), and Colletidae (1 sp.).
   The most abundant genus of Apoidea was Bombus (30.79o of individuals), followed by
Andrena (18.99(o), Lasioglossum (16.39(o), Ceratina (15.79Io), Apis (10.19{o), and Tetratonia
(4.89o) (Table 4). Excluding cleptoparasitic species, 267 and 101 individual underground-
nesting and cavity-nesting bees were found, belonging to 38 and 9 species, respectively.
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Table 3. A list of insect families collected or observed on flowers at Mt. Yufu, with their








  No. 9o No. 9oOdonata
      Libellulidae
Orthoptera
      Tettigoniidae
Dermaptera
      Forficulidae
Hemiptera
      Ricaniidae
      Deltocephalidae
      Tingidae
      Lygaeidae
Neuroptera
      Chrysopidae
Coleoptera
      Staphylinidae
      Scarabaeidae
      Buprestidae
      Elateridae
      Cantharidae
      Nitidulidae
      Cryptophagidae
      Byturidae
      Coccinellidae
      Mordellidae
      Oedemeridae
      Scraptiidae
      Lagriidae
      Alleculidae
      Cerambycidae
      Chrysomelidae
      Attelabidae
      Curculionidae
Hymenoptera
      Tenthredinidae
      Braconidae
      Ichneumonidae
      Pteromalidae
      Perilampidae
      Eulophidae
      Scoliidae
      Formicidae
      Pompilidae
      Eumenidae
      Vespidae
      Sphecidae
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      Halictidae
      Andrenidae
      Megachilidae
      Anthophoridae
      Apidae
Mecoptera
      Panorpidae
Diptera
      Tipulidae
      Culicidae
      Chironomidae
      Ceratopagonidae
      Bibionidae
      Cecidomyiidae
      Mycetophilidae
      Sciaridae
      Acroceridae
      Bombyliidae
      Asilidae
      Empididae
      Pipunculidae
      Syrphidae
      Conopidae
      Tephritidae
      Sepsidae
      Lauxaniidae
      Agromyzidae
      Chloropidae
      Drosophilidae
      Sphaeroceridae
      Anthomyiidae
      Muscidae
      Calliphoridae
      Sarcophagidae
      Tachinidae
Lepidoptera
      Incurvariidae
      Tortricidae
      Zygaenidae
      Thyrididae
      Hesperiidae
      Papilionidae
      Pieridae
      Lycaenidae
      Nymphalidae
      Sphingidae








































































































































































































































































Total 308 100.00 1192 100.00
* aq, aquatic scavebgerlpredator; b, blood-sucker; m, mycophagous; n, nectarivorous; o,
omniyorous; p, pollenivorous; ph, phytophagous; pr, predatory; ps, parasitic; s,
saprophagous; x, xylophagous
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': 1, large; m, middle-sized; s, small.
Nine eusocial bee species were found: Lasioglossum apristum, L. sibiriacum, L. baleicum
(Halictidae), Ceratina iwatai (Anthophoridae), 3 species of Bombus, and 2 species of Apis
(Apidae). Long-tongued bees were proponionally more abundant (64.39o) than short-
tongued bees (35.79o). The bee fauna was characterized by the absence of wood-boring
Xylocopa..
   Four species of Ceratina were found. Ceratina japonica and C. megastigmata were
common (45.89o and 37.39o of individuals, respectively), while C. flavipes and C. iwatai
were uncommon (15.39o and 1.79o, respectively).
   The most abundant Bombus species was B. ignitus (48.79o of individuals), followed by
B. diversus (29.69o) and B. ardens (21.79o). No queens were collected from these three
species. All B. diversus individuals were workers, but males of B. ardens (729o) and B.
ignitus (379(o) were found. During the field surveys, a living colony of B. ignitus was found
at the forest edge, neighboring a grassland.
3.3 Diptera
A total of 387 individuals, of 124 species, and 27 families were recorded (Table 3). The
most abundant group was syrphid flies (31.59o of all individuals), followed by Calyptrata
flies (30.09o). Dominant families were Syrphidae (31.59o), Bibionidae (14.59o),
Anthomyiidae (11.99o), Calliphoridae (9.89o), Tachinidae (7.89o), Acroceridae (4.79o),
Empididae (3.99o), Mycetophilidae (3.19o), and Bombyliidae (2.69o).
   The most species rich families were Syrphidae (24.29o of species), Tachinidae (10.59o),
Empididae (8.99o), Mycetophilidae (8.99o), Anthomyiidae (6.59o), Bibionidae (6.59o),
Sciaridae (5.69o), Calliphoridae (4.89o), and Tipulidae (4.09(o).
3.4 Coleoptera
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A total of 270 individuals from 18 families were recorded (Table 3). The most abundant
family was Chrysomelidae (22.69o of individuals), followed by Curculionidae (21.19o),
Staphylinidae (15.99o), Scarabaeidae (14.19o), Oedemeridae (8.19o), Cantharidae (5.90/o),
and Mordellidae (3.09o).
3.5 Lepidoptera
A total of 74 individuals from 11 families were recorded (Table 3). The most abundant
family was Hesperiidae (32.49o of individuals), followed by Nymphalidae (28.49o),
Papilionidae (10.891o), and Lycaenidae (9.59o). Butterflies accounted for 86.59(o of all
individuals. Sphingidae was the most abundant type of moth.
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      Fig. 5.
      each sampling data.
4. Phenotogy qfflower visitors
4,1 Order
The number of Hymenoptera individuals peaked three times, in early May, mid June, and
mid September. Numbers of Diptera peaked in May, and then decreased gradually, peaking
again, weakly, in September (Fig. 5). The number of Coleoptera indiyiduals peaked in the
spring and in June, but the number was low in other months. Lepidoptera numbers showed
a clear peak in July.
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4.2 Anthophilous bee genera
The three bee genera, Andrena, Nomada, and Tetralonia, appeared almost exclusively from
April to June. Other dominant bee genera, Lasioglossum, Ceratina, Bomhus, and Apis,
showed bimodal patterns, peaking in JunelJuly and in September (Fig. 6). The three less
abundant genera, Megachite, Coelioxys, and Colletes, peaked in June, July, and August,
respectively.
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4.3 Bombus species
Bombus ardens appeared in May and disappeared before the summer (Fig. 7). B. diversus
appeared in May and was active until October, peaking in June and September. B. ignitus
appeared in June and was active until October, with worker peaks in June and
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the number of Bombus individuals observed on
 Solid and open circles denote worker and male,
5. Anthophilous insect communities on individualplant species
5. 1 Principal component analysis
The anthophilous insect community per plant species varied greatly.
variance, a principal component analysis was conducted. Insects were
groups: Bombus, Apis, small bees, Megachilidae, Tetralonia, wasps,
 To explain this
classified into 15
 Scoliidae, other
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Hymenoptera, syrphid flies, Calyptrata flies, other Diptera, butterflies, moths, Coleoptera,
and other miscellaneous insects. The percentages of these 15 groups found on each plant
species were defined as the flower-visitor spectrum of each plant species.
   The flower visitor spectra of 70 plant species were used in the principal component
analysis. Eigenvectors of lst, 2"d, and 3rd principal components for each insect group are
shown in Fig. 8. The major trend involved alternation of dominant insect groups between
[.other Hymenoptera + Calyptrata fly + other Diptera} and [Megachilidae + Bombus +
syrphid flyl. The variance of the first principal component, PCI, contributed to 11.29o of
the total variance. The second factor corresponded to the dominance of [Bombus + butterfly
+ moth + others] over the small bee group (PC2, 10.59o). The third factor was primarily
related to alternation between (syrphid fly + Calyptrata flyl and [Bombus + Tetralonia +
Coleoptera l (PC3, 8.79o). The cumuiative percentages of variance of the first three principal
components were 30.49o, suggesting that additional factors also contributed to the total
vanance.
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Fig. 8, A result of principal component analysis of flower-visitor spectra of 70
plant species, Eigenvectors of the first three principal components calculated for
each visitor group are shown.
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   Scatter plots of loadings on PC1 and PC2 (Fig. 9) show that most apetalous flowers had
positive loadings on PC1, whereas many head, and all papi]ionaceous, flowers had negative
loadings on PCI. Loadings of funnel-form flowers were positive or close to zero on PC2.
Loadings of tubular flowers were negative on PC3.
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      Fig. 9. Scattering graphs obtained by principal component analysis of flower-visitor
      spcctra of 70 plant species. The loadings of the sccond and the third principal
      components (PC2 and PC3) are plotted against those of the first principal
      componcnts (PCI). PIots refer to plant species discriminated by flower shape.
      Eigenvectors of the axes are shown in Fig. 8.
5.1 Cluster analysis
The flower-visitor spectra were also subjected to cluster analysis. The dendrogram derived
from the cluster analysis using Ward's minimum variance method is shown in Fig. 10. At
209o of objective function, 70 plant species were divided into 12 clusters.
   Cluster 1 (Cl) was composed of 10 plant species, which were visited mainly by
Coleoptera and, with two exceptions (Lindera sericea and Prunus 1'amasakura), also by
small bees. Most plant species in Cl were visited by various groups of insects, and flower
shapes were primarily open or head, with the exceptions of Viola orientalis and Pieris
laponlca.
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    C2 was composed of 8 plant species, which were visited by miscellaneous insects,
including the other Diptera group. Except for Arisaema japonicum, which was visited
mainly by other Diptera, the other plant species in C2 were also visited by a few groups of
bee species and yarious other groups of insects. There were three species with funnel-form
flowers, two of which, Rhododendron kiusuanum and Rhododendron reticulatum, were
predominantly visited by bee groups. Viola grypoceras was visited by long-tongued solitary
bees (Tetralonia) and had a long-spurred flower.
     C3 was composed of 4 plant species, visited mainly by Apis and the small bee group.
Only Lespedeza bicolor, with a papilionaceous flower shape, was visited by Bombus. The
other plant species had open or head-shaped flowers.
     C4 was composed of 8 plant species, characterized by a predominance of Bombus,
Apis and small bee visitors. Five plant species were also visited by butterflies. Weigela
decora, with a funnel-form flower shape, was visited by long-tongued solitary bees
(Tetralonia).
     C5 contained only Codonopsis lanceolata, visited only by vespid wasps.
     C6 was composed of 2 species, Corydalis lineariloba and Iris rossii, characterized
by the predominance of long-tongued solitary bee visitors (Tetralonia). These two plant
species bloomed in early spring and had tubular flowers.
     C7 was composed of 5 plant species and was characterized by the predominance of
Syrphidae. Except for Valerianafauriei and Chionographis joponica, the plant species were
visited by all groups of bees.
     C8 was composed of 8 plant species and was characterized by the predominance of
Calyptrata flies. Four plant species had white flowers, 2 species had brown flowers, 1
species had green flowers, and 1 species had pink flowers. Half of the species were visited
by bee group(s). Salix vulpina and Chionographis japonica had apetalous flowers and were
visited mainly by Calyptrata.
     C9 was composed of 6 species and was characterized by the predominance of
butterflies. Some of the 6 plant species were also visited by bee groups.
     C10 was composed of 10 plant species, which were mainly visited by small bees.
Most were also visited by syrphid flies. Many had open or head-shaped fiowers. The
tubular flowers of Dianthus superbus var. Iongicalycinus, and the funnel-form flowers of
Deutzia crenata, were also visited by long-tongued bees (Megachilidae and Bombus,
respectively).
     C1 1 was composed of 4 plant species, predominantly visited by small bees. Flower
types were various, such as papilionaceous, cup!bell-shaped, head, and open. Flower colors
were white (3 sp.) or violet (1 sp.).
     Cl2 was composed of 4 plant species, which were almost exclusively visited by
Bombus. The cluster included three flower types: pendent rotate flowers with abundant
pollen and nectar (Styrex japonica and Rubus phoenicolasius), deep flowers with long
spurs (Aconitumjaponicum ssp. napiform), or deep flowers with floral tubes (Synurus
excelsus).
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5.2 Pollination guilds
The dominant flower visitor per plant species was not always the pollinator. Actual
pollinators were inferred by examination of the flower-visitor communities, behayior of the
flower yisitors, pollen attachment on visitor's bodies, and floral morphology. Among the
flower visitors, the following hierarchy in the contribution to pollination was hypothesized:
     ( Tetralonia, Bombus ) År middle-sized bee År Apis År hawkmoth År smalE bee År
butterfly År Syrphidae År Calyptrata fly År Coleoptera År other Hymenoptera År other
groups
     Thus, the insects of higher pollination status could be regarded as more effective
pollinators than those of lower status, as long as the frequency of fiower visitation by the
pollination candidate was not too low. For several clusters (i.e., C4, C5, C6, Cl1, and C12),
the dominant visitors were regarded as pollinators. For each plant species in other clusters,
an effective pollinator group was determined from the visitor assemblage following the
above hierarchy. Using this procedure, 71 plant species were classified into the following
pollination guilds: Bombus-, Apis-, small bee (Nomada, Ceratina, Colletes, Lasioglossum,
Andrena)-, megachilid-, Tetralonia-, wasp-, syrphid fly-, Calyptrata fly-, other Diptera-,
butterfly-, hawkmoth-, and wind-pollinated guilds.
     The dominant pollination syndrome was melittophily (i.e., bee-pollination, 57
species, 81 9o), followed by myophily (i.e., fly-pollination, 10 species, 149o), psychophily
(i.e., butterfly-pollinated, 1 species, 1.49o), phalaenophily (i.e., moth-pollinated, 1 species,
1.49o), and anemophily (1 species, 1.49o). Of the melittophilous species, small-bee-
pollinated species (459(o) dominated, followed by Bombus- (369(o), Apis- (8.69o),
Tetralonia- (6.99o), Megachilid- (1.79o), and wasp- (1.79o) pollinated species.
6. Floral hosts ofanthophilous insects
     The plant species most frequently utilized by insects was Cirsium y'aponicum (8. 1 9o
of all visits), followed by Salix sieholdiana (7.49o), Pieris y'aponica (5,99o), Cirsium
sufiizltum (4.69o), and Lespedeza bicolor (3.49o).
     The plant family most frequently visited by bees was Asteraceae (29.69o of
individuals), followed by Fabaceae (13.69o), Caprifoliaceae (6.99o), Ericaceae (5.99o), and
Saxifragaceae (5.69o).
     The host plant species varied greatly among insect families, genera, and species. The
plant family most frequently visited by Lasioglossum bees was Asteraceae (36.19o of
individuals), followed by Ranunculaceae (13.1 9o). The plant family most frequently visited
by Andrena was Saxifragaceae (25.4%), followed by Ericaceae (19.79o), and Violaceae
(8.59o). Ceratina preferred to yisit Asteraceae (32.29o), Geraniaceae (22.09o), and Fabaceae
(16.99o).
     The plant family most frequented by Bombus was Asteraceae (45.29o), followed by
Fabaceae (18.39o), Caprifoliaceae (12.29o), and Styracaceae (8.79o). B. diversus (a total of
34 individuais) visited 13 plant species, whereas B. ardens (25 indiyiduals) and B. ignitus
(56 individuals) visited 9 and 10 plant species, respectively. The number of individuals per
floral host species was highest for B. ignitus (5.69o), followed by B. ardens (2.89o), and B.
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diversus (2.69{o). A floral host family common to three Bomhus species was Rosaceae,
whereas floral host families common only to B. diversus and B. ignitus were Fabaceae,
Asteraceae, and Liliaceae. F[ower colors of Bomhus-visited plant species were violet (7
species), white (7 species), pink (5 species), yellow (4 species), red-violet (2 species),
brown (1 species), and cream (1 species).
   The plant family most frequently yisited by Apis was Fabaceae (42.19o), followed by
Polygonaceae (18.49Io) and Hydrangeaceae (15.89(o). Apis cerana (A total of 7 individuals)
visited only 2 p]ant species, both of vvhich were also visited by Apis melltfera (A total of 31
individuals).
Discussion
This is the first report on community-leyel plant-pollinator interactions in a grassland
ecosystem in Japan. Characteristics of floral phenology, anthophilous insect community,
and plant-pollinator interactions at Mt. Yufu were compared with those from various other
climatic regions with different vegetation types.
1 . Flowering phenolog.y
At Mt. Yufu, the total number of flowering species did not show a clear decrease from May
to September This contrast with the forested habitats in temperate zones in Japan where the
number of blooming plant species decrease during mid-summer (Inoue et al., 1990; Kato et
al., 1990; Kato et al., 1993). Generally, the mid-summer decrease of flowers is mainly
caused by early finishing of flowering by tree and shrub species. The lack of the mid-
summer decrease of flowers at Mt. Yufu is probably due to the low species richness of trees
and shrubs and to the high species richness of mid-summer flowering perennials at
grassland habitats.
2. Anthophilous insect community
The dominance of Hymenoptera, in terms of the number of individuals, and the dominance
of Diptera, in terms of the number of species, in anthophilous insect communities were also
seen in forested habitats at Ashu (Kato et al., 1990), Kibune (Inoue et al., 1990), and Mt.
Kushigata (Kato et al., 1993). However, in the grasslands, the proponions of Coleoptera
were lower, and those of Lepidoptera were higher, than in these forested habitats. This
pattern suggests that many anthophilous beetles depend on forests in their larval stages, and
that anthophilous butterflies (especially Nymphalidae) are associated with grassland-
specific perennials (especially Viola spp.) in their larval stages.
   The bee fauna at Mt. Yufu was characterized by the absence of cavity-nesting Hylaeus
and X.vlocopa, probably due to a scarcity of nest sites and the effects of artificial fires. The
bee community at Mt Yufu was generally similar to that of temperate forests at Ashu,
Kibune, Hanayama, and Rifu (Fig. 11). The predominance of Tetralonia in the spring was
characteristic at Mt. Yufu, and corresponded to the abundance of plant species pollinated by


























































282 K. YAMAZAKI & M. KATO
Tetratonia bees.
   The Bombus fauna at Mt. Yufu was characterized by the predominance of B. ignitus,
rare in forested habitats, and by the absence of B. hypocrita and B. honshuensis, abundant
in forested habitats (Fig. I2). B. ignitus has short, velvet-like hairs, and is probably adapted
to flight in sunny habitats, such as grasslands. Since the proboscis length of B. ignitus is
similar to that of B. hypocrita, but much shorter than B. diversus (Inoue and Kato, 1992),
competition between the former two short-tongued bumblebee species would have resulted
in the absence of H. hypocrita at Mt. Yufu.
Hamakoshimizu
 Mt. Kushigata
    Mt. Moiwa
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     Mt. Yufu
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   Kyoto Univ,
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Fi' g. 12. A comparison of relative abundance ofBombus species among 13 localities in
Japan. Localities are arranged according to a climatic cline. Data source are as follows:
Hama-koshimizu (Fukuda et al,, 1973), Mt, Moiwa (Sakagami et al., 1974), Hanayama
(Go'ukon, 1992), Nikko (Nakamura and Matsumura, 1985), Mt. Kushigata (Kato et al.,
1993), Ashu (Kato et al,, 1990), Kibune (Inoue et al.,1990), Botanical garden ofKyoto
University (Kakutani et al., 1990)., Nakaikemi (Kato and Miura, 1996), Kibi (Matsuura
et al,, 1972), Kochi (Ikudome, 1978) and Yaku Is. (Yumoto, 1994),
3. Plant-pollinator interaction
A cluster analysis on flower-visitor spectra of 70 plant species detected 12 clusters (Fig. 1O).
Two plant species, Corydalis lineariloba and Iris rossii (Plate 4D), were almost exclusively
visited by long-tongued Tetralonia bees. These plants had long-spurred or deep tubular
flowers and bloomed in early spring, before bumblebees became abundant. The flower of
Iris rossii is much smaller than those of other Japanese Iris species, which are pollinated by
long-tongued bumblebees (i.e., B. diversus, B. consobrinus, B. ussurensis, and B. yezoensis).
Mt. Yufu has an abundance of nest sites for Tetralonia bees, as they nest in sand in sunny
habitats, such as riverbanks, seashores, and grasslands.
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   Scoliid wasps were frequent visitors to flowers of some asteraceous, such as Saussurea
gracilis, Heteropappus hispidus and Echinops septtfer (Plate 5G). As their body is covered
with long hairs, scoliid wasps are potential pollinators of these flowers. The larvae of
scoliid wasps are parasitoids of scarabaeid larvae, which infest roots of perennials; thus,
scoliid wasps are abundant at seashores and grasslands, where scarabaeid larvae are
abundant.
   The pollination system of Codonopsis lanceolata was unique; only vespid wasps
visited flowers of this species.
   Flowers of 6 plant species were predominantly visited by butterfly. The percentage of
buttediy-visited plant species (8.69o) was higher at Mt. Yufu than in any forested habitat.
The dominant anthophilous butterflies were species of Fabriciana (Plate 5C) and
Argyronome (Nymphalidae), whose larval host plants are grassland-specific Viola spp.
4. Conservation
Large areas of the Mt. Yufu grasslands are maintained by controlled burning in March. In
these semi-natural grasslands, early flowering species, such as Viola orientalis (Plate 4E-F)
and Iris rossii (Plate 4D) can get a lot of sunlight because the fire burns back the tall
grasses and bamboo. Burning is advantageous to grassland-specific perennials because it
excludes the competitively superior bamboo, shrubs and trees, and it offers sunny nest sites
for some grassland-specific pollinators such as Tetralonia.
   In the grasslands, there are mowed areas of exceptionally rich flora. Prior to burning, in
September, the local people mow grasses along the forest edge, to prevent the fire from
burning the neighboring forests. The growth of grasses in the mowed area is more
restrained than in the areas where only controlled burning occurs. The mowed, unburned,
areas are refuges for fire-intolerant plants and herbivores. The unburned grass shoots could
be refuges for cayity-nesting bees. Thus, the balance between burning and mowing, and the
mosaic of burned and unburned areas, could be important factors affecting the diversity of
grassland plants and pollinators.
    The grassland ecosystem at Mt. Yufu is a sanctuary for grassland-specific plants and
insects. In the current surveys, an endangered butterfly, Fabriciana nerippe, was observed
on the flower of Lysimachia clethroides. The life of this butterfly is tightly connected to
grasslands, because its larval host plants are grassland-specific Viola spp., and the adult
butterfly sucks nectar from Cirsium flowers, and probably pollinates them. The community-
level plant-pollinator interactions recorded at Mt. Yufu will contribute to the conseryation
of natural grassland ecosystems.
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Appendix 1.
A List of Insect Species Recorded on Flowers of 101 Plant Species
                      at Mt. Yufu in 2001.
Insect-visit records for each plant species are listed as follows: insect species, (family code:
order code), date, and (number of individuals collected or observed). Plant taxa and insect
taxa are arranged following the natural systems of Cronquist (1981) and Hirashima (1989),
respectively. Insect order and family codes are abreviated as two and three head characters
of each order and family name, respectively.
                                     Lauraceae
Lindera sericea
   Eusphalerum paralletym (Sta: Co) 1 6- 18 Apr, (1 1); Anaspis sp, 1 (Scr: Co) 16-18 Apr. (2); Manobidia
   nipponica (Chr: Co) 16-18 Apr, (9); sp.1 (Eul: Hy) 16-l8 Apr. (1); sp.2 (Eul; Hy) 16-18 Apr, (3);
   Drosophila sp.2 (Dro: Di) 16-18 Apr. (1)
Ranunculaceae
AconitumJ'aponicum ssp. naptform
   Bombus diversus diversus (Api: Hy) 17-22 Sep, (1)
Cimicifuga acerina
   Lasiogtossum sp.3 (Hal: Hy) 17-22 Sep. (2); Apis meUifera (Api: Hy) 17-22 Sep. (l)
Ranttncutus 1'aponicus
   Oedemeronia lucidicoUis (Oed; Co) 1 l-16 May (3); Zypangia lewisi (Chr: Co) 1 1-16 May (1);
   Lasioglossum occidens (Hal: Hy) 26-29 May (1); Lasiogtossum (carinaless Evytaeus) sp,2 (Hal: Hy) 1 1-
   16 May (3), 26-29 May (1); Lasioglossum (carinaless Evytaeus) sp.4 (Hal: Hy) 1 1-16 May (1); Andrena
   komachi (And: Hy) 1 1-16 May (1); Andrena kaguya (And: Hy) 1 1-16 May (1); Ceratina japonica (Ant:
   Hy) 1 1-16 May (1); Ceratina flavipes (Ant: Hy) 26-29 May (1); Bombus diversus diversus (Api: Hy) 1 1-
   16 May (1); Euthyneura sp,1 (Emp: Di) l 1-16 May (1); Eristalis tenax (Syr: Di) 26-29 May (1);
   Metanastoma scatare (.9yr: Di) 1 1-16 May (1); Cheilosia sp, 1 (Syr: Di) 1 1-16 May (1); Ptatycheirus
   urakawensis (Syr: Di) 1 1-16 May (1)
                                    Berberidaceae
Epimedium diphyUum
   Oedemeronia lucidicotlis (Oed: Co) 1 1-16 May (2), 26-29 May (1); Zypangia t
   May (2); Lasiogtossum (carinaless Ev.ytaeus) sp.4 (Hal: Hy) 26-29 May (1)
evvisi (Chr; Co) 11-16
Papaveraceae
Corydatis tinearitoba
   Tetratonia nipponensis (Ant: Hy) 1 6-18 Apr. (1)
                                      Fagaceae
Castanea crenata
   sp.1 (Del: He) 16-17 Jun. (1); Cteniopinus hypocrita (All: Co) 16- 17 Jun, (1); Hesperomorpha hirsuta
   (Chr: Co) l6-17 Jun. (1); Eristalis cerealis (Syr: Di) 16-17 Jun. (1); Siphona sp.1 (Tac: Di) 16-l7 Jun.
   (1)
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euercus dentata
   Oxycetonia jucunda (Sca: Co) 1 1-16 May (1); Eucetonia pilifera (Sca: Co) l 1-16 May (3); Hoplia
   moerens (Sca: Co) 1 1-16 May (14); Camponotus J'aponicus (For: Hy) 1 1-16 May (1); Crossocerus sp. 1
   (Sph: Hy) 1 1-16 May (4); S.yrphus torvus (Syr: Di) 1 1-16 May (2); sp.2 (Cal: Di) 1 1-16 May (1); Neope
   niphonica niphonica (Nym: Le) l l-16 May (1)
                                   Caryophyllaceae
Dianthus superbus var. tongicalyc
   MordeUistena sp. 1 (Mor: Co) 1O- 16 Jul. (1); Lasiogtossum (carinaless Evylaeus) sp.5 (Hal: Hy)
   (2); Lasiogtossum (carinaless Evytaeus) sp.8 (Hal: Hy) 1O- 16 Jul, (1); Coetioxys sp, l (Meg: Hy)




Melanastoma scalare (Syr: Di) 26-29 May (2)
Pseudostettaria heterantha
   Oedemeronia lucidicoltis (Oed: Co) 1 l-16 May (2); Sphaerophoria phitanthus (Syr; Di) 1 1-16 May (1)
                                    Polygonaceae
Polygonum cuspidatum
   Oxycetonia jucunda (Sca: Co) 24-26 Aug. (1); Camponotus J'aponicus (For: Hy) 24-26 Aug, (2);
   Lasiogtossum sibiriacum (Hal: Hy) 24-26 Aug. (1); Apis cerana (Api: Hy) 24-26 Aug. (4); Apis meUtfera
   (Api: Hy) 24-26 Aug. (3); sp.1 (Cu]: Di) 24-26 Aug. (1); sp. 1 (Cec: Di) 24-26 Aug, (l); Eristatis tenczxr
   (Syr: Di) 2426 Aug. (1); Eristalis cereatis (Syr: Di) 2426 Aug, ( 1); Sphaerophoria phitanthus (Syr: Di)
   2426 Aug. (1); Drosophita sp, 1 (Dro: Di) 24-26 Aug. (1); Stomorhina obsoteta (Cal: Di) 24-26 Aug.
   (18); sp.2 (Cal: Di) 24-26 Aug. (3)
Clusiaceae
Hypericumpseudopetiotatum
   Oxycetonia jucunda (Sca: Co) 17-22 Sep. (1); sp,1 (Cal: Di) 17-22 Sep, (1)
                                      Violaceae
Viola grypoceras
   Ettsphalerum paraUetym (Sta: Co) 16- 18 Apr. (2); sp.2 (Ten: Hy) 1 6-18 Apr. (1); Andrena watasei (And:
   Hy) 16-18 Apr. (2); Ceratina J'aponica (Ant: Hy) 16- 18 Apr. (l); Nomada mutsuensis (Ant: Hy) 1 6- 18
   Apr. (i); Tetratonia nipponensis (Ant: Hy) 16-18 Apr, (2); sp, 1 (Chi: Di) 16- 18 Apr, (1); Bibio sp. 1 (Bib:
   Di) 16-18 Apr. (1); Bibio gracilipalpus (Bib: Di) 16-l8 Apr. (1); Bombytus maJ'or (Bom: Di) t6- 18 Apr.
   (4);sp.3. (Emp: Di) 16-18Apr, (1); Tachina sp.1 (Tac: Di) 16-18 Apr, (1)
Viola hondoensis
   Bombytus maJ'or (Bom: Di) l6- 18 Apr. (1)
Viola orientatis
   Oedemeronia lucidicoUis (Oed: Co) 1 6- 18 Apr. (4); Chrysomela vigintipunctata (Chr: Co) t 6- 18 Apr.
   (1); sp.3. (Ten: Hy) 16-18 Apn (1); Andrena watasei (And: Hy) 16-18 Apr, (2); Andrena kaguya (And:
   Hy) 16-18 Apr. (l); Andrena minutula (And: Hy) 16-18 Apr. (1); Tetralonia nipponensis (Ant: Hy) 16-
   18 Apr. (1); Cheilosia sp.4 (Syr: Di) 1 1-16 May (1); Ptatycheirus urakayvensis (Syr: Di) 16-18 Apr, (1);
   Scirpophaga sp. 1 (Thy: Le) 16-18 Apr. (l)
                                     Salicaceae
Satix sieboldiana
   Athousius sp. I (Eta: Co) l 1-16 May (1); Themus midas (Can: Co) 1 1-16 May (1); Mikadocantharis
   J'aponica (Can: Co) 1 1-16 May (1); Anthemus magnius (Can: Co) 1 1-16 May (1); Podabrus malthinoides
   (Can: Co) 1 1-16 May (1); Oedemeronia tucidicoUis (Oed: Co) 1 1-16 May (1); Dinoptera minuta (Ccr:
   Co) 1 1-16 May (l); Tenthredo fakaii (Ten: Hy) 1 1-16 May (1); Rhogogaster varipes (Ten: Hy) 1 1-16
   May (1); sp.1 (Ten: Hy) 1 1-16 May (l); sp. 1 (Bra: Hy) 11-16 May (1); sp.2 (Bra: Hy) 1 1-16 May (1);
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sp,4 (Bra: Hy) 11-16 May (1); sp.5 (Bra: Hy) 1 1-16 May (1); sp,6 (Bra: Hy) 11-16 May (1); sp.9 (Bra:
Hy) 1 1-16 May (2); sp.10 (Bra: Hy) 11-t6 May (1); Ichneumon sp.2 (Ich: Hy) 1 l-16 May (1); sp.3 (Ich:
Hy) 11-16 May (1); sp.4 (Ich: Hy) 11-16 May (1); sp.6(Ich: Hy) 11-16 May (l); sp,1 (Pte: Hy) 1 1-16
May (1); sp. 1 (Per: Hy) 1 1-16 May (1); Andrena mikado (And: Hy) 1 1-16 May (2); Andrena tongiti,biatis
(And: Hy) 11-16 May (1 1); Andrena benefica (And: Hy) 1 1-16 May (3); sp.2 (Tip: Di) 1 l-16 May (l);
sp.5 (Tip: Di) 11-16 May (l); sp,2 (Cer: Di) 11-16 May (1); Bihio sp.1 (Bib: Di) 1 1-16 May (3. ); Bibio
simutans (Bib: Di) 1 1-16 May (1); Bibio sp.4 (Bib: Di) 1 1-16 May (1); Bibio gracitipatpus (Bib; Di) 1 1-
16 May (28); sp.2 (Myc: Di) 1 1-16 May (l); sp.5 (Myc: Di) 1 1-16 May (1); sp.8 (Emp: Di) 1 1-16 May
(1); Syrphus vitripernis (Syr: Di) 1 1-16 May (1); Homoneura sp. 1 (Lau: Di) 1 1-16 May (2); sp. 1 (Chl:
Di) 11-16 May (1); Hylmyia sp.1 (Ant: Di) 11-16 May (2); Detia sp. 1 (Ant: Di) 1 1-!6 May (l); Detia
sp,2 (Ant: Di) 11-16 May (1); sp. 1 (Tor: Le) 11-16 May (1)
Satix vulpina
   Eusphaterum paraUelym (Sta: Co) 16-18 Apr. (1); Manobidia nipponica (Chr: Co) 16- 18 Apr. (4); sp.7
   (Bra: Hy) 16-18 Apr. (1); sp.8 (Bra: Hy) 16-18 Apr.-(1); Bibio gracilipatpus (Bib: Di) 16-l8 Apr, (1);
   Lasiomma sp.1 (Ant: Di) 16-18 Apr. (23); Hydrophoria sp.I (Ant: Di) 16-18 Apr. (5)
                                   Brassicaceae
Arabis glabra
   Sphaerophoriaphitanthus (Syr: Di) 16-17 Jun, (1)
                                   Clethraceae
Clethra barvinervis
   Lasioglossum apristum (Hal: Hy) 4-5 Aug. (1); Andrena dentata (And:
   obsoteta (Cal: Di) 4-5 Aug. (3); Meigenia sp,2 (Tac: Di) 4-5 Aug. (1)
Hy) 4-5 Aug. (2); Stomorhina
                                    Ericaceae
Lyonia ovattfolia var. etliptica
   Bombus ardens ardens (Apl: Hy) 16- 17 Jun. (1); Bibio sp.2 (Bib:
   (Agr: Di) 16-17 Jun. (1)
Di) 16-17 Jun. (2); Liriomyza sp,1
                                    Ericaceae
Pieris y'aponica
   Eusphalerum parallelym (Sta: Co) 16- l8 Apn (27); Eucetonia pitifera (Sca: Co) 1 6- l8 Apr. (1);
   Podabrus matthinoides (Can: Co) 1 6- 18 Apr. (1); Metigethes sp. I (Nit: Co) 16- 18 Apr. (2); sp. 1 (Cry:
   Co) 16-18 Apr. (1); Byturus sp.1 (Byt: Co) 16-18 Apr. (1); Vibidia duodecimguttata (Coc: Co) 16-18 Apr.
   (1); Nonarthra cyanea (Chr: Co) 16- 18 Apr. (3. ); Himatium sp.1 (Cur: Co) 16- 18 Apr. (1); Audrena
   okabei sapporensis (And: Hy) 16- 18 Apr. (1); Andrena dentata (And: Hy) l6-18 Apr. (1); Andrena
   mikado (And: Hy) 16-18 Apr. (1); Andrena watasei (And: Hy) 1 6-18 Apr. (1); Andrena komachi (And:
   Hy) 16-18 Apr. (1); Ceratina J'aponica (Ant: Hy) 16-18 Apr. (1); Nomada dierviltae (Ant: Hy) 16-18 Apr.
   (l); sp.4 (Cer: Di) 16-18 Apr. (3); Bibio sp.1 (Bib: Di) 16- 18 Apr. (3. ); Bibio sp.3 (Bib: Di) 16-18 Apr.
   (1); Bibio gracitipatpus (Bib: Di) l6-18 Apr. (2); Bibio aneuretus (Bib: Di) 16- 18 Apr, (1 1); sp.3. (Sci:
   Di) 16-18 Apr. (1); sp.5 (Sci: Di) 16-18 Apr. (l); Hetophitus virgatus (Syr: Di) l6- 18 Apr. (1);
   Copromyza sp.I (Sph: Di) l6-18 Apr. (1); Delia sp.3 (Ant: Di) 16- 18 Apr. (l)
Rhododendron kiusuanum
   Pidonia pizitoi (Cer: Co) 26-29 May (1); Andrena mikado (And: Hy) 26-29 May (2); Andrena
   longitibialis (And: Hy) 26-29 May (2); Ceratina japonica (Ant: Hy) 26-29 May (2); Nomada asozuana
   (Ant: Hy) 26-29 May (l); Bombus ardens ardens (Api: Hy) 16- 17 Jun. (1), 26-29 May (1); Phitopota
   nigroaenea (Acr: Di) 26-29 May (4); Bombytus major (Bom: Di) 26-29 May (2); Eristatis tenax (Syr:
   Di) 26-29 May (1); Sphaerophoria phitanthus (Syr: Di) 26-29 May (1); Ptatycheirus clypeatus (Syr: Di)
   26-29 May (1); Delia sp,5 (Ant: Di) 16-l7 Jun, (1)
Rhododendron reticutatum
   Pidonia piziloi (Cer: Co) 1 1 -16 May (1); sp.1 (Ich: Hy) l1-16 May (1); Andrena mikado (And: Hy) 1 1-
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16 May (4); Andrena longitibialis (And: Hy) 1 1-16 May (1); Bombytus mal'or (Bom: Di) 1 1-16 May (3)
Styracaceae
Styrax J'aponica
   Pidonia h.ylophita hytophila (Cer: Co) 16-17 Jun, (1); Bomhus ardens ardens (Api: Hy) 16-17 Jun, (1)
                                       Primulaceae
Lvsimachia ctethroides
   PopiUia y'aponica (Sca: Co) l O- ]6 Jul. (1); MordeUistena sp.1 (Mor: Co) 1O- 16 Jul. (2); Hippuriphila
   sp, 1 (Chr: Co) 1016 Jul. (1); sp.5 (Ich: Hy) 1O-16Ju]. (]); Stenodynerbts tok.yanus tok.vaitus (Eum: Hy)
    1O-16 Jul.(1); Lasiogtossutn (carinalcss Evylaeus) sp.5 (Hal: Hy) 1O-16 Ju]. (2); Sphaerophoria
   philanthus (Syr: Di) tO-16 Jul,(1); Campigtossa hirayatnae (Tep: Di) 10-16 Jul,(1); Perihaea sp.1 (Tac:
   Di) 10-16 Jul. (1); Siphona sp,1 (Tac: Di) 10-16 Jul, (3); Pol.ytre,nis petlucida peUucida (Hes: Le) 10-16
   Jul. (1); L.ycaena phtaeas daimio (Lyc: Le) 1O- 16 Jul, (4); Fabriciana adippe paUescens (Nym: Le) 1 O-
    16 Jul, (2); Fabriciana nerippe (Nym: Le) 10- 16 Jul. (1)
                                     Hydrangeaceae
Hydrangea tuteo-venosa
   Andrena tongitibialis (And: Hy) 26-29 May (1); Ceratina J'aponica (Ant: Hy) 26-29 May (1); Philopota
   nigroaenea (Acr: Di) 26-29 May (1); Neaitamus angusticornis (Asi: Di) 26-29 May (2); Metanastoma
   scatare (Syr: Di) 26-29 May (1); Sphaerophoria philanthus (Syr: Di) 26-29 May (1); Eumerus sp, 1 (Syr:
   Di) 26-29 May (1); sp.3 (Cal: Di) 26-29 May (1)
H.vdrangeapaniculata
   Baris dispitota (Cur: Co) 2[L26 Aug, ( 1); Priocnemis cyphonota (Pom:'Hy) 4-5 Aug. (1); Lasioglossum
   apristum (Hal: Hy) 4-5 Aug, (l); Andrena dentata (And: Hy) 4-5 Aug. (1); Apis meUifera (Api: Hy) 4-5
   Aug. (3); Stomorhina ohsoteta (Cal: Di) 4-5 Aug, (1)
Hydrattgea serrata
   Lasiogtossum sibiriacum (Hal: Hy) 1O-16 Jul.
   meltife ra (Api: Hy) 1 O- 16 Jul. (3. ); Detia sp. 1
(1); Lasiogtossum baleicum (Hal: Hy) 10-l6Jul. (1); Apis
(Ant: Di) lO-16Jul,(1)
                                      Saxifragaceae
Astitbe thunbergii
   Baris dispitota (Cur: Co) 1O-16 Jul, (8); Baccha macutata (Syr: Di) 1O- 16 Jul. (1); Cheilosia sp.3 (Syr:
   Di) 10-16 Jul. (l); Sphaerophoria philanthus (Syr: Di) IO- 16 Jul. (1); Stomorhina ohsoteta (Cal: Di) 1 0-
    16 Jul, (2); Peribaea sp.1 (Tac: Di) 1O-16 Jul, (2); Siphona sp.I (Tac: Di) 1O-16 Jul. (2); Fischeria sp.1
   (Tac: Di) 1O-16 Jul.(1); Ochtodes ochraceus (Hes: Le) 1O-16 Jul.(1)
Deutzia crenata
   Hoptia moerens (Sca: Co) 16-17 Jun, (2); Trachys saundersi (Bup: Co) 1 6- 17 Jun. (1); Mordetlina sp.1
   (Mor: Co) l6-l7 Jun. (1); Anaspis sp,2(Scr: Co) 16-17Jun. (1); Exosoma .tlaviventre (Chr: Co) 16-17
   Jun, (1); Andrena knuthi (And: Hy) 16-17 Jun. (4); Andrena tarctxaci chikuzenensis (And: Hy) 16- 17 Jun.
   (1); Andrenaprostomias (And: Hy) l6-17 Jun, (3); Andrena hikosana (And: Hy) 16-17 Jun. (1); Bombus
   ardens ardens (Api: Hy) 16- l7 Jun, (2); Philopota nigroaenea (Acr: Di) 16-l7 Jun. (2); sp.1 (Emp: Di)
    16- 17 Jun. (2); Hetophilus virgatus (Syr: Di) 16- 17 Jun. (1); Betasyrphus serarius (Syr: Di) 16-17 Jun.
   (1); Cheitosia sp.2 (Syr: Di) 16-17 Jun, (1); Cheitosia sp.3. (Syr: Di) 16-17 Jun. (l); Sphaerophoria
   philanthus (Syr: Di) 16-17 Jun. (1); AUobaccha sp.1 (Syr: Di) 16-17 Jun. (1); Zodion sp.1(Con: Di) 16-
    17 Jun, (1); Stomorhina obsoteta (Cal: Di) l6-17 Jun. (1); Peribaea sp.1 (Tac: Di) l6-17 Jun. (1);
   Nemophora umbripennis (Inc: Le) 16- 17 Jun. (1); Pieris metete melete (Pie: Le) 16- 17 Jun. (1)
Deutzia crenata yar. floribunda
   Exosoma .flaviventre (Chr: Co) 16-17 Jun. (1); Protichneumon sp, 1 (Ich: Hy) 1O- 16 Jul. (1); Hoptismenus
   sp. 1 (Ich: Hy) 1O-16 Jul. (1); Ammophita sabulosa nipponica (Sph: Hy) 16-17 Jun. (2); Lasiogtossum
   sp.I (Hal: Hy) 16- 17 Jun. (1); Andrena knuthi (And: Hy) 16-17 Jun, (1); Andrenaprostomias (And: Hy)
    16- 17 Jun. (8); Philopota nigroaenea (Acr: Di) 1 6-17 Jun, (1); Eristatis cerealis (Syr: Di) 1 O- 16 Jul. (3);
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Helophitus virgatus (Syr: Di) 1O-16 Jul.(l); Paragusjozanus (Syr: Di) 1O-16Jul.(1); Delia sp.1 (Ant:
Di) 1O-16Jul. (8); Stomorhina obsoteta (Cal: Di) 1O-16 Jul. (3. ); Sisyropa sp. 1 (Tac: Di) 1O-16 Jul. (1)
Parnassia patustris
   Pachygrontha sp. 1 (Lyg: He) 14- 16 OcL (1); Formica japonica (For: Hy) 14- 16 Oct. (1); Paragus
   jozanus (Syr: Di) 14-16 Oct. (1)
Schizophragma hydrangeoides
   sp,1 (Emp: Di) 16-17Jun.(1)
                                      Rosaceae
Potentiltafreyniana
   Oedemeronia tucidicottis (Oed: Co) 16-18 Apr. (3); Andrena komachi (And: Hy) 1 1-16 May (1);
   Andrena minututa (And: Hy) 1 6-18 Apr. (3); Bombus diversus diversus (Api: Hy) ] 1- 16 May (1); sp.2
   (Emp: Di) 1 1-16 May (1); Cheitosia sp,5 (Syr: Di) l6-18 Apr, (1); Metangyna sp.1 (Syr: Di) 16- 18 Apr,
   (1); Cheitosia sp. 1 (Syr: Di) 1 1-16 May (l); Ptatycheirus urakawensis (Syr: Di) l 1-16 May (1)
Prunusjamasakura
   Eusphaterum paraUelym (Sta: Co) 1 1-16 May (2); Dalopius tamui (Ela: Co) 1 1-16 May ( 1);
   Mikadocantharis J'aponica (Can: Co) 1 l-16 May (3); Anthemus magnius (Can: Co) 1 1-16 May (1);
   Meligethes sp. 1 (Nit: Co) 1 1-16 May (1); Epuraea bergeri (Nit: Co) 1 1-16 May (1); Byturus sp,2 (Byt:
   Co) 1 1-16 May (1); Manobidia nipponica (Chr: Co) l l-16 May (3); Pachyprotasis sp. 1 (Ten: Hy) 1 1-16
   May (l); sp.2 (Ich: Hy) l 1-16 May (1); sp,1 (Tip: Di) 11-16 May (1); sp, 3. (Cer: Di) 1l-16 May (1);
   Bibio sp.5 (Bib: Di) 1 1-16 May (1); sp.4 (Myc: Di) 1 1-16 May (1); sp.6 (Myc: Di) 1 1-16 May (1); sp,5
   (Emp: Di) 11-l6 May (1); Euthyneura sp. 1 (Emp: Di) 1 1-16 May (1); Metanastoma scatare (Syr: Di) 1 1-
   16 May (1); sp.2 (Chl: Di) 11-16 May (1); Hylm.yia sp1 (Ant: Di) 11-16 May (2)
Rubus parvtfotius
   Byturus sp.1(Byt: Co) 16-17 Jun. (1); Baris dispilota (Cur: Co) 16-17 Jun. (1); Phytobius sp.1 (Cur; Co)
   16-l7 Jun. (1); Ceratina japonica (Ant: Hy) 16-17 Jun. (1); Bombus ardens ardens (Api: Hy) 16- 17 Jun.
   (l); Sepsis sp.1 (Sep: Di) 16-17 Jun,(1)
Rubusphoenicotasius
   Bomhus ardens ardens (Api: Hy) 26-29 May (1)
Sanguisorba officinatis
   Eur.ychaeta sp.1 (Cal: Di) l7-22 Sep, (1)
Spiraeajaponica
   Anechura J'aponica (For: De) 1 O- 16 Jul. (l); Lasiogtossum (carinaless Evytaeus) sp. 1 (Hal: Hy) 1 O- 16 Jul.
   (1); Bombus diversus diversus (Api: Hy) 4-5 Aug. (1); Bombus ignitus (Api: Hy) 4-5 Aug, ( 1); Eristatis
   tenax (Syr: Di) 4-5 Aug, (!); Fabriciana adippe paltescens (Nym: Le) 1O- 16 Jul, (1)
                                      Fabaceae
Lespedeza hicolor
   Coltetes perforator (Col: Hy) 24-26 Aug. (2); Megachite remota sakagamii (Meg: Hy) 4-5 Aug. (1);
   Ceratina J'aponica (Ant: Hy) 24-26 Aug, (5); Ceratinaflavipes (Ant: Hy) 24-26 Aug. (2); Ceratina
   megastigmata (Ant: Hy) 2426 Aug. (1); Bombus diversus diversus (Api: Hy) 17-22 Sep. (1), 24-26 Aug,
   (1); Bombus ignitus (Api: Hy) 17-22 Sep. (1), 2426 Aug, (8); Apis cerana (Api: Hy) 17-22 Sep, (2), 24
   26 Aug. (1); Apis melttfera (Api: Hy) 17-22 Sep. (9), 24-26 Aug. (4); Scaeva komabensis (Syr; Di) 24-26
   Aug. (1); Prosena sp,1 (Tac: Di) 24-26 Aug. (2)
Sophoraflavescens
   Trypherus niponicus (Can: Co) 16- 17 Jun. (2); Campsomeris prismatica (Sco: Hy) 1 6- 17 Jun, (1);
   Camponotus japonicus (For: Hy) 16- 17 Jvn. (1); Ammophita sabutosa nipponica (Sph: Hy) 16- !7 Jun,
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(1); Ceratina juponica (Ant: Hy) 16- 17 Jun. (2); Bombus diversus diversus (Api: Hy) 10- 16 Jul. (1), 1 6-
17 Jun. (7); Bombus ignitus (Api: Hy) 16- 17 Jun. (1); Sphaerophoria philanthus (Syr: Di) l6-17 Jun, (1);
Neptis sappho intermedia (Nym: Le) 16- 17 Jun. (1)
Vicia uni 'uga
   Lasiogtossum (carinaless Evytaeus) sp.4 (Hal: Hy)
   1 6- 17 Jun. ( 1); Sphaerophoria philanthus (Syr: Di)
1 6- 17 Jun. (1); Bombus diversus diversus (Api: Hy)
16- 17 Jun. (1)
                                       Cornaceae
Benthamidiajoponica
   Themus midas (Can: Co) l6-17 Jun, (l); Prothemus ciusianus (Can: Co) 16- 17 Jun, (1); Andrena
   tararaci chikuzenensis (And: Hy) 16-17 Jun. (1); Bombus ardens ardens (Api: Hy) 16- l7 Jun. (1);
   Eristalis tenax (Syr: Di) 1 6-l7 Jun. (1); Epistrophe aino (Syr: Di) 16- 17 Jun, (2); Eristatis cerealis (Syr:
   Di) 16- 17 Jun, (1); Atdrichina grahami (Cal: Di) l6-17 Jun. (2); Ravinia sp,1 (Sar: Di) 16-17 Jun, (1);
   Phebellia sp.I (Tac: Di) l6-17 Jun, (l); sp,2 (Tor: Le) 16-17 Jun. (1); Ivela auripes (Lym: I..e) 16-17Jun,
   (r)
                                      Polygalaceae
Po t.ygata joponica
   Lasioglossum (carinaless Evylaeus) sp,4 (Hal: Hy) 1 1-16 May (1)
Staphyleaceae
Staphytea bumalda
   Pipuncutussp.1 (Pip: Di) 1 1-l6 May (1)
                                       Geraniaceae
Geranium shikokianum
   sp. I (Ric; He) 24-26 Aug. (1); Nonarthra cyanea (Chr: Co) 24-26 Aug. (7); Rhinoncomimus sp, 1 (Cur:
   Co) 24-26 Aug. (1); Lasiogtossum sp.3. (Hal: Hy) 17-22 Sep. (2); lasioglossum (carinaless Evytaeus)
   sp,3 (Hal: Hy) 4-5 Aug. (1); Ceratina J'aponica (Ant: Hy) 17-22 Sep. (3); Ceratina flavipes (Ant: Hy) 4-5
   Aug. (1); Ceratina megastigmata (Ant: Hy) 17-22 Sep. (9); Bombus diversus diversus (Api: Hy) 17-22
   Sep. (1); Panorpa trizonata (Pan: Me) 4-5 Aug. (1); Prosena siberita (Tac: Di) 24-26 Aug. (1)
                                        Apiaceae
Angelica cartilagino-marginata
   Sphaerophoria philanthus (Syr: Di) 2426 Aug, (1)
Angetica longeradiata
   Panorpa trizonata (Pan: Mc) 24-26 Aug. (1)
H.ydrocotyte ramtflora
   Lasiog lossum (carinaless Evytaeus) sp,4 (Hal : Hy) 16- 17 Jun. (2); Paragus quad
    17 Jun, (1); Paragus jozanus (Syr: Di) 16-17 Jun. (1)
rtfasciatus (Syr: Di) 16-
Gentianaceae
Gentiana zoUingeri
   Andrena sp.1 (And: Hy) 1 6- 18 Apr. (1)
Swertia J'aponica
   Formical'ap onica (For: Hy) 14- 16 Oct, (1)
Lamiaceae
Isodon inflexus
   Apis metltfera (Api: Hy) 17-22 Sep, (1)
Prunella vutgaris yar. tit acina
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Ceratina japonica (Ant: Hy) 1O- 16 Jul. (2), 16- 17 Jun. (1); Ceratinaflavipes (Ant: Hy) 1O-16 Jul. (1);
Ceratina iwatai (Ant: Hy) 1O-16 Jul. (1); Betasyrphus serarius (Syr: Di) 1O- 16 Jul. (3); Metanastoma
scatare (Syr: Di) 1O-16 Jul. (1); Ochtodes ochraceus (Hes: Le) 1O-16 Jul.(13); I7abriciana adippe
paltescens (Nym: Le) 1O- 16 Jul. (1)
                                    Scrophulariaceae
Veronica rotunda var. petiotata
   Ammophita sabulosa nipponica (Sph: Hy) 4-5 Aug, (1); Lasiogtossum (carinaless Evytaeus) sp. 1 (Hal:
   Hy) 4-5 Aug. (1); Lasiogtossum (carinaless Evytaeus) sp.4 (Hal: Hy) 4-5 Aug. (2); Sphaerophoria
   macrogaster (Syr: Di) 4-5 Aug. (1); Sphaerophoria phitanthus (Syr: Di) 4-5 Aug. (l)
                                     Campanulaceae
Adenophora triphyUa
   Bomhus ignitus (Api: Hy) 4-5 Aug. (1); Macutinea teleius kazamoto (Lyc: Le) 4-5 Aug.
   dryas bipunctata (Nym: Le) 4-5 Aug. (1)
(2); Minois
Codonopsis tanceotata
   Vespa simiUima xanthoptera (Ves: Hy) 17-22 Sep. (1)
Rubiaceae
Gatiumjaponicum
   Meliscaeva cinctetla (Syr: Di) 11-l6 May (l)
6at lum verum
Mordetlistena sp. 1 (Mor: Co) 1 O- 16 Jul. (1); Lasioglossum (carinaless Evylaeus) sp.5 (Hal: Hy) 1O-16 Jul,
(1); Lasiogtossum (carinaless Evytaeus) sp.6 (Hal: Hy) i O- 16 Jul. (1); Paragus quadrtfasciatus (Syr: Di)
 1O-l6 JuL (2)
Paederia scandens
   Lasiogtossum (carlnaless Evylaeus) sp,4 (Hal: Hy) 4-5 Aug. (1)
                                      Caprifoliaceae
Abetia serra ta
   Macrolagria robusticeps (Lag: Co) 26-29 May (1); Myrmica sp, 1 (For: Hy) 26-29 May (1);
   Lasiogtossum (carinate Evylaeus) sp.3 (Hal: Hy) 26-29 May (1); Ceratina y'aponica (Ant: Hy) 26-29 May
   (1); Apis meUtfera (Api: Hy) 26-29 May (l); sp.3 (Tip: Di) 1 1-16 May (1); Phitopota nigroaenea (Acr:
   Di) 1 1-16 May (1), 26-29 May (7); sp.9(Emp: Di) 11-16 May (1); Euthyneura sp. 1 (Emp: Di) 11-16
   May (1); sp. 1O (Emp: Di) 1 1-16 May (1); Hetophilus virgatus (Syr: Di) 26-29 May (1)
Viburnum ditatatum
   Ectinohoptia obducta (Sca: Co) 16-17 Jun. (7); Vuitletus viridis
   lucidicotlis (Oed: Co) 16-17 Jun. (4); Andrena knuthi (And: Hy)
   Jun. (l); sp.6 (Emp: Di) 16-l7 Jun. (1); Eristalis tenax (Syr: Di)
   16-17Jun,(1)
(Ela: Co) 16-17 Jun.(l); Oedemeronia
 16- 17 Jun, (1); sp,4 (Emp: Di) 16-17
16-17 Jun, (1); Peribaea sp,1 (Tac: Di)
Viburnum erosum var. punctatum
   Lasiogtossum (carinate Evytaeus) sp.2 (Hal: Hy) 26-29 May (1); Eristatis tentur (Syr: Di) 26-29 May ( 1);
   Hetophitus virgatus (Syr: Di) 26-29 May (1); Betasyrphus serarius (Syr: Di) 26-29 May (l)
Weigela decora
   Paraserica gricea (Sca: Co) 16-17 Jun.(1); Datopius tamui (Ela: Co) 16-l7 Jun. (1); Anthemus
   macutielytris (Can: Co) 16-17 Jun. (1); Prothemus ciusianus (Can: Co) 16-l7 Jun. (2); sp.3 (Bra: Hy) l6-
   17Jun. (1); Myrmica sp,1 (For: Hy) 16-17 Jun. (1); lasiogtossum sp,2(Hal: Hy) 16-17 Jun. (1); Ceratina
   flavipes (Ant: Hy) 16- 17 Jun. (1); Tetratonia nipponensis (Ant: Hy) 1 6-17 Jun, (1); Bombus ardens
   ardens (Api: Hy) 16- 17 Jun. (2); Bombus ignitus (Api: Hy) 16- 17 Jun. (7); Homoneura sp.2 (Lau: Di)
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16-17Jun.(1)
VVeigeta japonica
   Andrena watasei (And: Hy) 26-29 May (1); Andrena hatictoides (And: Hy) 26-29 May (1); Ceratina
   J'aponica (Ant: Hy) 26-29 May (1); Ceratina megastigmata (Ant: Hy) 26-29 May (1); Bombus ardens
   ardens (Api: Hy) 26-29 May (5); Philopota nigroaenea (Acr: Di) 26-29 May (2); Dideaides coquilletti
   (Syr: Di) 26-29 May (1); AUobaccha apicalis (Syr: Di) 26-29 May (1)
Valerianaceae
Patrinia scabiosaefotia
   Stomorhina obsoleta (Cal: Di) 17-22 Sep, (1)
Patrinia viUosa
   Ch rysopa sp,I
   (1)
(Chr: Ne) 24-26 Aug. (1); Lasioglossum (carinaless Evylaeus) sp. 3. (Hal: Hy) 24-26 Aug.
Valerianafauriei
   Eristalis tenax (Syr: Di) 16- 17 Jun. (2), 26-29 May (2); Peribaea sp. 1 (Tac: Di) l 6- 17 Jun. (I)
Asteraceae
Anaphatis margaritacea var, angtts
   Baris dispilota (Cur: Co) 24-26 Aug, (1);
   Aug. (1)
Eristatis tenax (Syr: Di) 24-26 Aug. (1); sp. 1 (Mus; Di) 2426
Aster ageratoides ssp. IeiophyUus
   Lasiogtossum sp,3. (Hal: Hy) l7-22 Sep. (2); Lasiogtossum (carinaless Evylaeus) sp.3 (Hal: Hy) l7-22
   Sep. (1); Ceratina japonica (Ant: Hy) 17-22 Scp. (l); Ceratina megastigmata (Ant: Hy) 17-22 Sep. (3)
Aster scaber
   Aulacophora nigripennis (Chr: Co)
   megastigmata (Ant: Hy) 17-22 Scp,




   sp,2 (Del: He) 1 6-l7 Jun, (t); MordeUistena sp. 1 (Mor: Co) 16- 17 Jun. (3); Nonarthra c.yanea (Chr: Co)
    16-17 Jun. (2); Z.ypangia lewisi (Chr: Co) 16-17 Jun. (5); Baris dispilota (Cur: Co) 16-l7 Jun, ([1);
   Megacampsomeris grossa matsumurai (Sco: Hy) 16-17 Jun. (1); Vespa similtima xanthoptera (Ves: Hy)
    16- 17 Jun, (]); Vespa tropica putchra (Ves: Hy) 16- 17 Jun. (1); Lasioglossum (carinaless Evytaeus) sp.5
   (Hal: Hy) 16- 17 Jun, (1); Megachite tsurugensis (Meg: Hy) l 6- 17 Jun, (1); Megachile J'aponica (Meg:
   Hy) 16-17 Jun. (1); Ceratina J'aponica (Ant: Hy) 16-l7 Jun. (3); Ceratina flavipes (Ant; Hy) 16-17 Jun.
   (2); Nomada J'aponica (Ant: Hy) 1 6- 17 Jun, (1); Tetratonia nipponensis (Ant: Hy) 1 6- 17 Jun. (6);
   Bombtts diverstts diversus (Api: Hy) 1O- 16 Jul, (2), 16- l7 Jun. (6); Bombus ignittts (Api: Hy) 16- 17 Jun,
   (2); Eristatis tenax (Syr: Di) 16- 17 Jun. (5); Votucellajeddona (Syr; Di) l6- l7 Jun. ( 1); Eristatis cereatis
   (Syr: Di) 16-17 Jun. (l); Betasyrphus serarius (Syr: Di) 16-17 Jun, (1); Sphaerophoria phitanthus (Syr:
   Di) 16-)7Jun, (3); Thoressa varia (Hes: Le) 16-17 Jun. (1); Parnara guttata guttata (Hcs: Le) 10-16Jui,
   (2); Ochtodes ochraceus (Hes: Le) 10-I6 Jul. (1); Pieris metete metete (Pie: Le) 10-l6 Jul. (1), 16-17Jun,
   (2); Fabriciana adippe paUescens (Nym: Le) 1O-16 Jul. (3), 1 6- 17 Jun. (3); Macroglossum steUatarum
   (Sph: Le) 16-17 Jun. (l)
Cirsium suffultum
   Oxycetonia jucunda (Sca: Co) 17-22 Sep. (1); Nonarthra cyanea (Chr: Co) 17-22 Sep. (6); Campsomeris
   prismatica (Sco: Hy) 17-22 Sep. (2); Megacampsomeris grossa matsumurai (Sco: Hy) 17-22 Sep. (1);
   Lasioglossum (carinate Evylaeus) sp.2 (Hal: Hy) 17-22 Sep. (1); Megachite tsurugensis (Meg: Hy) 17-22
   Sep. (1); Ceratina J'aponica (Ant: Hy) 17-22 Sep. (l); Ceratina megastigmata (Ant: Hy) l7-22 Sep. (6);
   Bombus diversus diversus (Api: Hy) 1 7-22 Sep, (2); Bombus ignitus (Api: Hy) 14- 16 Oct. (2), 17-22 Sep,
   (26); Prosena sp. 1 (Tac: Di) 17-22 Sep. (2); Parnara guttata guttata (Hes: Le) 17-22 Sep. (1); Papitio
   machaon hippocrates (Pap: Le) 17-22 Sep. (1); Vanessa indica (Nym: Le) 17-22 Sep. (1); Macrogtossum
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sp.1 (Sph: Le) 17-22 Sep. (1)
Echinops settfer
   Oxycetoniajucunda (Sca: Co) l7-22 Sep. (1), 2426 Aug. (2); Campsomerietla annulata annutata (Sco:
   Hy) 2426 Aug. (1); Vespa simittima xanthoptera (Ves: Hy) 24-26 Aug. (1); Bombus ignitus (Api: Hy)
   2426 Aug. (5); Apis melttfera (Api: Hy) 2426 Aug. (3); Prosena sp. 1 (Tac: Di) 2426 Aug. (1);
   Parnara guttata guttata (Hes: Le) 2426 Aug. (1); Papilio machaon hippocrates (Pap: Le) 24-26 Aug.
   (1)
Erigeron annuus
   Baris dispilota (Cur: Co) 16-17 Jun. (8); Lasiogtossum (carinaless Evytaeus) sp.7 (Hal: Hy) I O- 16 Jul.
   (1); Nomada muinensis (Ant: Hy) 1 6-17 Jun. (1); Nomada sp. 1 (Ant: Hy) 1 6- 17 Jun, (1); Sphaerophoria
   philanthus (Syr: Di) 16-17 Jun. (1); Urophora sachatinensis (Tep: Di) l6-17 Jun. (1); Peribaea sp.1
   (Tac: Di) l6-17 Jun. (1); Batataea gracitis (Zyg: Le) 16- 17 Jun. (1)
Erigeronphitcidetphicus
   Urophora sachatinensis (Tep: Di) 16-17Jun.(1)
Eupatorium chinense
   Baris dispilota (Cur: Co) 4-5 Aug. (1); Betasyrphus serarius (Syr: Di) 4-5 Aug. (l)
Heteropappus hispidus
   Campsomerisprismatica (Sco: Hy) 17-22 Sep. (1); Lasiogtossum sp.: (Hal: Hy)
   cerealis (Syr: Di) 17-22 Sep. (1); Paragus haemorrhous (Syr: Di) 17-22 Sep. (l)
17-22 Sep, (5); Eristatis
lnutaJ'aponica
   Ceratinaflavipes (Ant: Hy) 24-26 A ug. (1) ; Papit io machaon hippocrates (Pap : Le) 24-26 Aug. (1)
Inula salicina var. asiatica
   Ceratina megastigmata (Ant: Hy) 17-22 Sep.(1)
Ixeris dentata
   Lasioglossum (carinaless Evytaeus) sp.2 (Hal: Hy) 26-29 May (l); Lasioglossum (carinaless Evytaeus)
   sp,4 (Hal: Hy) 26-29 May (l); Andrena knuthi (And: Hy) l 1-16 May (2); Eristatis tenax (Syr: Di) 26-29
   May (1); Sphaerophoria macrogaster (Syr: Di) 1 1-16 May (3. ), 26-29 May (2); Metanastoma scatare
   (Syr; Di) 26-29 May (1); Sphaerophoriaphilanthus (Syr: Di) 1 1-16 May (1), 26-29 May (4);
   Ptatycheirus ctypeatus (Syr: Di) 26-29 May (1); Peribaea sp. 1 (Tac: Di) 1 1-16 May (1)
Ligularia .tischerii var. takeyuki
   Baris dispitota (Cur: Co) 1 O- 16 Jul. (1); Eristalis
   adippe paUescens (Nym: Le) lO- 16 Jul. (5)
tenax (Syr: Di) 10-16 Jul . (2), 4-5 Aug. (1); Fabriciana
Ligutaria japonica
   Sympetrum.frequens (Lib: Od) 1O- 16 Jul, (1); Bombus diversus diversus (Api: Hy) 1 O- 16 Jul. (3);
   Bombus ignitus (Api: Hy) 1O-16 Jul. (1); Eristatis tenax (Syr: Di) 1O- 16 Jul, (2); Peribaea sp. 1 (Tac; Di)
    1O-16 Jul, (1); Potytremis peUucidu peUucida (Hes: Le) 1O- l6 Jul. (1); Parnara guttata guttata (Hes: Le)
   24-26 Aug, (1); Papitio bianor dehaanii (Pap: Le) 1O- 16 Jul, (4); Lycaena phtaeas daimio (Lyc: Le) 1O-
    16 Jul. (1); Argyronome rustana tysippe (Nym: Le) l O- 16 Jul, (1); Macrogtossum bombylaus (Sph: Le)
    10-16Jul.(1)
Saussureagracilis
   Campsomeris prismatica (Sco: Hy) 24-26 Aug. (1);
   Eristatis tenex (Syr: Di) 24-26 Aug. (1)
Lasioglossum sp.3. (Hal: Hy) 17-22 Sep. (2);
Saussurea yanagisawae var. nivea
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Nonarthra cyanea (Chr: Co)
Lasiogtossum sp.3 (Hal: Hy)
17-22 Sep, (1); Campsomerisprismatica (Sco: Hy) 17-22 S
17-22 Sep. (3); Apis melttfera (Api: Hy) 17-22 Sep. (1)
ep. (8);
Seneciopierotii
   Sphaerophoriaphitanthus (Syr: Di) 26-29 May (1)
Solidago virga-aurea ssp. Asiatic
   Nonarthra cyanea (Chr: Co)
   Lasiogtossum sp.3. (Hal: Hy)




   Bombus diversus diversus (Api: Hy) 14- 16 0ct, (3)
                                      Araceae
Arisaemay'aponicum
   sp,1 (Tin: He) 26-29 May (1); Tapinoma sp,1 (For: Hy) 26-29 May (1); sp.4 (Tip: Di) 26-29 May (1);
   sp, l (Myc: Di) 26-29 May (2); sp.3. (Myc: Di) 26-29 May (1); sp.7 (Myc: Di) 26-29 May (1); sp,8 (Myc:
   Di) 16-17 Jun, (1); sp.9 (Myc: Di) 26-29 May (1); sp,1O (Myc: Di) 16-18 Apr, (1); sp.1l (Myc: Di) 26-
   29 May (t); sp.I (Sci: Di) 26-29 May (1); sp,2 (Sci: Di) 16-18 Apr. (1); sp.4 (Sci: Di) 16- 18 Apr. (1);
   sp.6 (Sci: Di) 16-18 Apr, (1); sp,7 (Sci; Di) 26-29 May (1); sp.7 (Emp: Di) 26-29 May (1)
Juncaceae
Luzt{la capitata
   Ph.vltopertha d iversa (Sca: Co) 26-29 May (1)
Liliaceae
Atetris luteoviridis
   Lasioglossum (carinate Evylaeus) sp. 1 (Hal; Hy) 10- 16 Jul. (l)
Allium thunbergii
   Nonarthra cyanea (Chr: Co) 17-22 Sep, (1); Bombus ignitus (Api: Hy) 17-22 Sep. (1); Apis meUtfera
   (Api: Hy) l7-22 Sep. (1); Epioyrphus batteatus (Syr: Di) 17-22 Sep, (2); Scaeva komabensis (Syr: Di)
   17-22 Scp. (1)
Asparagus schoberioides
   Ammophila sabulosa nipponica (Sph: Hy) 26-29 May (1)
Chionographis J'aponica
   Gambrinus sp,1 (Ela: Co) 16-l7 Jun. (1); Camponotus japonicus (For: Hy) 16-17 Jun. (1);
   Sphaerophoria macrogaster (Syr: Di) 16- 17 Jun, (3. ), 26-29 May (1); Linnaenya sp. 1 (Tac: Di)
   (1)
16-17Jun,
Hemerocatli.s vespertina
   Metrioptera hime (Tet: Or) 4-5 Aug. (1); Bombus diversus diversus (Api: Hy) 1O- 16 Jul. (1), 4-5 Aug,
   (1); Apis meUtfera (Api: Hy) 4-5 Aug. (1); Eristatis tencLx (Syr: Di) 4-5 Aug. (2); Parnara guttata guttata
   (Hes: Le) 4-5 Aug. (1); Ampetophaga rubiginosa (Sph: Le) 4-5 Aug. (1)
Litium teichtlinii var. maximowic
   Papitio machaon hippocrates (Pap: Le) 24-26 Aug. (1)
Veratrum maackii var. mczackii
   lchneumon sp. 1 (Ich: Hy) 4-5 Aug. (1); Ichneumon sp.3 (Ich: Hy) 4-5 Aug. (1);
   4-5 Aug. (1); Eumea sp,1 (Tac: Di) 4-5 Aug. (1); Eumea sp.2 (Tac: Di) 4-5 Aug
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   Oedemeronia tucidicoUis (Oed: Co) 1 1-16 May (2); Tetratonia nipponensis (Ant: Hy) 1 1-16 May (l),
   16-18 Apr. (6)
                                    Dioscoreaceae
Dioscorea asctepiadea
   Anomata octiescoctata (Sca: Co) 26-29 May (1)
                                    Orchidaceae
Cephatanthera falcata
   Zypangia tewisi (Chr: Co) 1 1-16 May (4); Apoderus er.ythrogaster (Att: Co) 1 l-16 May (1); sp. 1 (Cer:
   Di) 1 1-16 May (1); Delia sp.4 (Ant: Di) 1 1-16 May (1)
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Appendix 2
           A List of FIoral Host Species for Each Anthophilous Insect Species
                            Recorded at Mt. Yufu in 2001
Flower-visit records of each insect species are arranged in the following sequence: plant species,
(plant species code), date and (number of individuals collected or observed). Insect taxa and
plant taxa are arranged following the natural systems of Hirashima (1989) and Cronquist (198 1).
                                   ORTHOPTERA
                                     LibeHulidae
 Sympetrum,fi'equens
     Ligutaria J'aponica (ast6) 1O-16 Jul. (1)
                                    Tettigoniidae
 Metriopte ra hime
     HemerocaUis vespertina (li18) 4-5 Aug. (1)
                                   DERMAPTERA
                                    Forf7iculidae
 Anechura y'aponica
     Spiraea y'aponica (ros9) 1O-l6 Jul, (l)
                                    HEMIPTERA
                                     Ricaniidae
 sp.1
     Geranium shikokianum (ger1 ) 24-26 Aug, ( l )
                                   Deltocephalidae
 sp.1 '
     Castanea crenata (fag2) 16-17 Jun. (1)
 sp.2
     Cirsium J'aponicum (ast3) 1 6- 17 Jun. ( 1)
                                      Tingidae
 sp.1
    Arisaemay'aponicttm (ara1) 26-29 May (1)
                                     Lygaeidae
 Pach.ygrontha
    sp. 1 Parnassia palttstris (sax8) 14- 16 Oct (1)
                                    Chrysopidae
 Ch rysopa sp.1
 Patrinia viUosa (va12) 24-26 Aug. (l)
                                   COLEOPTERA
                                    Staphylinidae
 Eusphaterumparallelym
    Lindera sericea (laul) 16-18 Apr. (1 1); Viola gr:ypoceras (yio2) 16- l8 Apr. (2); Salix vutpina (sal l) l6-
     18 Apr. (1); Pieris J'aponica (eri 1) 16- l8 Apr. (27); PrunusJ'amasakura (ros3) 1 1-16 May (2)
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                                      Scarabaeidae
Atiomala octiescoctata
   Dioscorea asctepiadea (dio1) 26-29 May (1) PopilliaJ'aponica Lysimachia clethroides (pril) 1O- 16 Jul,
   (1)
Ph.yltopertha diversa
   Luzula capitata (iun1) 26-29 May (1)
Paraserica gricea
    VVeigela decora (cap6) 16-17 Jun. (1)
O.rycetoniajucunda
    euercus dentata (fag] ) 1 1-16 May (1); Potygonum cuspidatum (pol3. ) 2426 Aug, (1); H.ypericum
   pseudopetiotatum (clu1) 1 7-22 Sep. (1); Cirsium sufiiiltum (astl6) 17-22 Sep. (1); Echinops settfer
    (astl5) 17-22 Sep. (1), 24-26 Aug. (2)
Eucetoniapittfera
    euercus dentata (fag1) 1 1-16 May (3); Pieris y'aponica (eri1) 16-18 Apr. (1)
Ectinohoplia obducta
    Viburnum ditatatum (cap5) 1 6-17 Jun, (7)
Hoplia moerens
    euercus dentata (fagl) 1 1-16 May (14); Deutzia crenata (sax2) 16-17 Jun. (2)
                                       Buprestidae
Trachys saundersi
    Deutzia crenata (sax2) 1 6- !7 Jun. (1)
                                        Elateridae
6ambrinus sp. 1
    Chionographis J'aponica (li16) 16-17 Jun, (l)
Athousius sp.I
    Salix sieboldiana (sa13. ) 1 1-16 May (1)
Dalopius tamui
    Prunus J'amasakura (ros3.)ll-16 May (1); Weigela decora (cap6) 16- 17 Jun, (1)
VttiUetus viridis
    Viburnutn dilatatum (cap5) 16-l7 Jun. (1)
                                       Cantharidae
Themus midas
    Satix siebotdiana (sa13) 1 1- 16 May (1); Benthamidia japonica (cor2) 1 6- 17 Jun. ( 1 )
MikadocantharisJ'aponica
    Satix siebotdiana (sa12 ) 1 1-16 May (1); Prttnus jomasakura (ros3. ) 1 1-16 May (3)
Anthemus magnius
    Satix siebotdiana (sa13) 1 1-l6 May (1); Prunus jamasakura (ros3. ) 1 1-16 May (1)
Anthemus macutielytris
    Weigeta decora (cap6) 16-17 Jun. (1)
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Prothemus ciusianus
   Benthamidia J'aponica (cor2) 16- 17 Jun. (1); Weigeta decora (cap6) 16-17 Jun. (2)
Trypherus niponicus
   Sophora flavescens (fabl) 16-17 Jun. (2)
Podabrus matthinoides
   Satix siebotdiana (sa13) 1 1-16 May (1); Pieris japonica (eri 1) I 6- 18 Apn ( 1)
                                       Nitidulidae
Metigethes sp,1
   Pieris J'aponica (eri1) 16-18 Apr. (2); Prunusjamasakura (ros3) 1 1-16 May (1)
Epuraea bergeri
   Prunus J'amasakura (ros3) 1 1-16 May (1)
                                     Cryptophagidae
sp.1
   Pieris J'aponica (eri 1) 1 6- 18 Apr. (1)
                                        Byturidae
Byturus sp.1
   Pieris japonica (eri1) 16- 18 Apr. (1); Rubus parvtfotius (ros8) 16- 17 Jun. (1)
Byturus sp.2
   Prunusjamasakura (ros3) 1 l-16 May (1)
                                      Coccinellidae
Vibidia duodecimguttata
   PierisJ'aponica (eri1) 16-18 Apr. (1)
                                       Mordellidae
Mordeltistena sp. 1
   Dianthus superbus var, longicatyc (car3) IO- 16 Jul. (1); Lysimachia ctethroides (pri l) 10-16 Jul. (2);
   Galium verum (rub2) 1O- 16 Jul, (1); Cirsiumjaponicum (ast3) 16- 17 Jun, (3)
MordeUina sp.1
   Deutzia crenata (sax2) 16-17 Jun, (1)
                                      Oedemeridae
Oedemeronia tucidicoltis
   Ranunculusjoponicus (ran1) 1 1-16 May (3); Epimedium diphytlum (berl) 1 1-16 May (2), 26-29 May (1);
   Pseudostellaria heterantha (car1) 1 1-16 May (2); Viola orientatis (viol) 16-18 Apr. (4); Salix
   sieboldiana (sa13) 1 1-16 May (1); Potentilla freyniana (ros1) 16-18 Apr. (3); Viburnum dilatatum (cap5)
    16-17 Jun. (4); Iris rossii (iri 1) l 1-16 May (2)
                                       Scraptiidae
Anaspis sp. 1
   Lindera sericea (lau1) 16- 18 Apr. (2)
Anaspis sp.2
   Deutzia crenata (sax2) 16- 17 Jun. (1)
                                        Lagriidae
Macrotagria robusticeps
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   Abetia serrata (cap1) 26-29 May (1)
                                     Alleculidae
Cteniopinus hypocrita
   Castanea crenata (fag2) 16-17 Jun. (1)
                                    Cerambycidae
Dinoptera minuta
   Salix sieboldiana (sa13) 1 1-16 May (1)
Pidonia hylophita hytophita
   Styrex japonica (sty 1) 16-17 Jun. (1)
Pidonia pizitoi
   Rhododendron kiusuanum (eri4) 26-29 May (1); Rhododendron reticulatum (eri3) 1 1-16 May (1)
                                    Chrysomelidae
Nonarthra cyanea
   Pieris japonica (eri 1) 16- 18 Apr. (3); Geranium shikokianum (gerl) 24-26 Aug. (7); CirsiumJ'aponicum
   (ast3) 16- 17 Jun. (2); Cirsium suLOitttum (astl6) 17-22 Sep. (6); Saussurea yanagisawae var, nivea (astl7)
   17-22 Sep. (1); Solidago virga-aurea ssp. Asiatic (astl8) 17-22 Sep. (3); Allium thunbergii (li] 13) l7-22
   Sep. (1)
Aulacophora nigripennis
   Aster scaber(astl9) 17-22 Sep. (1); Solidago virga-aurea ssp. Asiatic (astl8) 17-22 Sep, (4)
Exosomaflaviventre
   Deutzia crenata (sax2) 16-17 Jun. (1); Deutzia crenata var. floribunda (sax6) 16- 17 Jun. (1)
Zypangia lewisi
   Ranunculusjaponicus (ranl) 1 1-16 May (1); Epimedium diphyUum (ber1) 1 1-16 May (2); Cirsium
   japonicum (ast3) 16- 17 Jun. (5); Cephalanthera fatcata (orc1) 1 1-16 May (4)
Hippuriphita sp. 1
   Lysimachia ctethroides (pri1) 1O-16 Jul. (1)
Hesperomorpha hirsuta
   Castanea crenata (fag2) I6-17 Jun. (1)
Chrysomela vigintipunctata
   Viola orientatis (viol) 16- 18 Apr. (1)
Manobidia nipponica
   Lindera sericea (lau1) 16-18 Apr. (9); Salix vulpiua (sal1) 16- 18 Apn (4); PrunusJ"amasakura (ros3) 1 l-
   16 May (3)
                                     Attelabidae
Apoderus erythrogaster
   Cephatanthe ra fa lcata (orc 1 ) 1 1 - 1 6 May ( 1 )
                                    Curculionidae
Baris dispitota
   Hydrangea panicutata (hyd3) 24-26 Aug. (1); Astilbe thunbergii (sax5) 1O-16 Jul. (8); Rubus parvtfotius
   (ros8) 16-17 Jun. (1); Anaphatis margaritacea var. angus (astl3) 2426 Aug. (1); CirsiumJ'aponicum
   (ast3) 16-17 Jun. (3. 3. ); Eupatorium chinense (ast9) 4-5 Aug. (1); Erigeron annuus (ast5) 16-17 Jun. (8);
   Ligularia fischerii var. takeyuki (ast8) 10-16 Jul. (1)
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Himatium sp, 1
   Pieris joponica (cri l ) 1 6- 18 Apr, ( 1)
Rhinoncomimus sp. 1
   Geraniutn shikokianum (gerI ) 24-26 Aug, (1)
Ph.ytobius sp.1
   Rubus parvtfotitts (ros8) 16- 17 Jun, (1)
                                    HYMENOPTERA
                                     Tenthredinidae
Tenthredo.fitkaii
   Salix sieboldiana (sa13) 11-16 May (l)
Rhogogaster varipes
   Satix siehotdiana (sa13) 1 1-16 May (1)
Pachyprotasis sp, 1
   Prunus jamasakura (ros3) 11-16 May (1)
sp.1
   Satix sieboldiana (sa13) ] 1-t6 May (1)
sp,2
   Viola gr.vpoceras (vio2) 16-l8 Apr. (1)
sp.3
   Viota orientalis (vio]) l6-18 Apr. (1)
                                       Braconidae
sp,1
   Satix sieboldiana (sa13) 1 1-16 May (1)
sp.2
   Salix sieboldiana (sal3) 1 1-l6 May (1)
sp.3
   LVeigela decora (cap6) 16-17 Jun. (1)
sp.4
   Salix siebotdiana (sal3. ) 1 1-16 May (1)
sp,5
   Satix siebotdiana (sa13) l 1-16 May (1)
sp.6
   Satix siebotdiana (sal3) 1 1-16 May (1)
sp,7
   Satix vutpina (sal1) 16-18 Apr. (1)
sp.8
   Satix vutpina (sal1) l6-18 Apr, (1)
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   Satix siebotdiana (sa13) 1 1-l6 May (2)
sp.10
   Salix sieboldiana (sa13) 1 1-16 May (1)
                                   Ichneumonidae
Protichneumon sp.1 •
   Deutzia crenata var. floribunda (sax6) 10-16 Jul. (1)
Hoptismenus sp. 1
   Deutzia crenata var. .floribunda (sax6) 1O-16 Jul. (1)
Ichneumon sp. 1
   Veratrum maackii var. muackii (lil10) 4-5 Aug. (1)
Ichneumon sp.2
   Salix sieboldiana (sa13) 1 1-16 May (1)
Ichneumon sp. 3
   Veratrum maackii var. maackii (lil10) 4-5 Aug. (1)
sp.1
   Rhododendron reticulatum (eri3) 1 1-16 May (1)
sp.2
   Prunusjamasakura (ros3) 1 l-16 May (1)
sp.3
   Satix sieboldiana (sal3) 1 1-16 May (1)
sp.4
   Satix sieboldiana (sa13) 1 1-16 May (1)
sp.5
   Lysimachia ctethroides (pri l) 10- 16 Jul. (1)
sp.6
   Satix siebotdiana (sa13) 1 1-16 May (1)
                                    Pteromalidae
sp.1
   Satix sieboldicuia (sa13) 1 1-16 May (1)
                                    Perilampidae
sp.1
   Satix sieboldiana (sa13) 1 1-16 May (l)
                                     Eulophidae
sp.1
   Lindera sericea (laul) 16-18 Apr. (1)
sp.2
   Lindera sericea (lau1) 16-18 Apr. (3)




   Sophora flavescens (fabl) 16- 17 Jun, (1); Cirsium suXltiltum (astl6) 17-22 Sep. (2); Heteropappus
   hispidus (ast22) 17-22 Sep. (1); Saussurea gracitis (astl2) 2426 Aug. (1); Saussurea yanagisawae var.
   nivea (ast17) 17-22 Sep. (8)
Campsomeriella annulata annulata
   Echinops setifer (ast15) 2426 Aug. (1)
Megacampsomeris grossa matsumurai
   Cirsiumjaponicum (ast3. ) 16- 17 Jun. (1); Cirsium suLtfiiltum (astl6) 17-22 Sep. (1)
                                       Formicidae
Camponotus japonicus
   euercus dentata (fagl) l 1-16 May (1); Polygonum cuspidatum (pol3) 2426 Aug. (2); Sophora
   flavescens (fabl) 16- 17 Jun. (1); Chionographis japonica (li16) 16-17 Jun. (1)
Formicajaponica
   Parnassia palustris (sax8) 14- 16 0ct. (1); Swertia J'aponica (gen4) 14- 16 0ct. (1)
Tap inoma sp. 1
   Arisaemajaponicum (ara1) 26-29 May (1)
Myrmica sp.1
   Abelia serrata (cap1) 26-29 May (1); Weigela decora (cap6) 16- 17 Jun. (1)
                                       Pompilidae
Priocnemis cyphonota
   Hydrangea paniculata (hyd3) 4-5 Aug, (1)
                                       Eumenidae
Stenodynerus tokyanus tokyanus
   Lysimachia clethroides (pril) IO-16 Jul. (1)
                                        Vespidae
Vespa simillima xanthoptera
    Codonopsis tanceotata (cam3. ) 17-22 Sep, (1); Cirsiumjoponicum (ast3) 1 6- l7 Jun. (1); Echinops setifer
    (ast15) 24-26 Aug. (1)
Vespa tropica pulchra
    Cirsiumjaponicum (ast3) 16-17 Jun. (1)
                                        Sphecidae
Crossocerus sp. 1
    euercus dentata (fag1) 1 1-16 May (4)
Ammophila sabulosa nipponica
    Deutzia crenata var. floribunda (sax6) 16-17 Jun. (2); Sophora flavescens (fabl) 16-17 Jun, (1); Veronica
    rotunda var. petiolata (scrl) 4-5 Aug. (1); Asparagus schoberioides (lil5) 26-29 May (1)
                                        Colletidae
Colletes perforator
    Lespedeza bicotor (fab3) 2426 Aug. (2)
                                        Halictidae
Lasiogtossum (Lasioglossum) sp.1
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Deutzia crenata var. .floribunda (sax6) 16- 17 Jun. (l)
Lasiogtossum (Lasioglossum) sp.2
   Weigeta decora (cap6) 16-17 Jun. (1)
Lasiogtossum occidens
   Ranunculusjaponicus (ran1) 26-29 May (1)
Lasiogtossum (Lasioglossum) sp.3.
   CimiciYiiga acerina (ran2) 17-22 Sep. (2); Geranium shikokianum (gerl) 17-22 Sep. (2); Aster
   ageratoides ssp. teiophytlus (ast21) 17-22 Sep. (2); Aster scaber (astl9) 17-22 Sep. (1); Heteropappus
   hispidus (ast22) 17-22 Sep. (5); Saussurea gracitis (astl2) 17-22 Sep. (2); Saussurea yauagisawae var.
   nivea (ast17) 17-22 Sep. (3); Sotidago virga-aurea ssp. Asiatic (ast18) 17-22 Sep. (3)
Lasiogtossum sibiriacum
   Potygonum cuspidatum (pol3) 2iL26 Aug. (1); Hydrangea serrata (hyd2) 10-16 JuL (1)
Lasioglossum bateicum
   Hydrangea serrata (hyd2) 10-16 Jul. (1)
Lasiogtossum (carinate Evylaeus) sp, 1
   Aletris luteoviridis (li19) 10-16 Jul. (1)
Lasiogtossum (carinate Evylaeus) sp.2
   Viburnum erosum var. punctatum (cap3) 26-29 May (1); Cirsium suX7itltum (astl 6) 17-22 Sep. (1)
Lasiogtossum (carinate Evylaeus) sp,3
   Ahelia serrata (capl) 26-29 May (1)
Lasioglossum apristum
   Clethra barvinervis (clel) 4-5 Aug. (1);
Lasioglossum (carinaless Evylaeus) sp. 1
   Spiraeajaponica (ros9) 1O-16 Jul. (1);
Hydrangea paniculata (hyd3) 4-5 Aug. (1)
Veronica rotunda
Lasiogtossum (carinaless Evytcteus) sp,2
   Ranunculus japonicus (ran1) 11-16 May (3),
Lasioglossum (carinaless Evytaeus) sp.3
   Geranium shikokianum (gerl) 4-5 Aug. (1);
   leiophytlus (as21) 17-22 Sep. (1)
var. petiotata (scrl) 4-5 Aug, (l)
26-29 May (1); Ixeris dentata (astl) 26-29 May (1)
Patrinia villosa (va12) 2426 Aug .(1); Aster ageratoides SSP.
Lasioglossum (carinaless Evytueus) sp.4
   Ranuncutusjaponicus (ranl) 1 1-16 May (1); Epimedium diphytlum (berl) 26-29 May (1); Vicia uniJ'uga
   (fab2) 16- l7 Jun. (1); Potygala japonica (pol1) 11-16 May (1); Hydrocotyle ramtflora (api 1) 16-17 Jun.
   (2); Veronica rotunda var. petiolata (scrl) 4-5 Aug, (2); Paederia scandens (rub3) 4-5 Aug. (1); Ixeris
   dentata (astl) 26-29 May (1)
Lasiogtossum (carinaless Evytaeus) sp.5
   Dianthus superbus var. tongicalyc (car3) 1O- 16 Jul. (2); Lysimachia ctethroides (pri1)
   Gatium verum (rub2) 10-16 Jul. (1); Cirsiumjaponicum (ast3) 16-17 Jun. (1)
10-16 JuL (2);
Lasioglossum (carinaless Evytneus) sp.6
   Gatium verum (rub2) 1O-16 Jul. (1)
Lasiogtossum (carinaless Evylaeus) sp.7
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   Erigeron annuus (ast5) 10- 16 Jul. (1)
Lasiogtossum (carinaless Evylaeus) sp.8
   Dianthus superbus var. tongicalyc (car3.) 1O- 16 Jul. (1)
                                       Andrenidae
Audrena okabei sapporensis
   PierisJ'aponica (eri1) 16-18 Apr. (1)
Andrena knuthi
   Deutzia crenata (sax2) 16- 17 Jun. (4); Deutzia crenata var. floribunda (sax6) 16- 17 Jun. (1); Viburnum
   ditatatum (cap5) 16-17 Jun. (1); Ixeris dentata (astl) 1 1-16 May (2)
Andrena tararaci chikuzenensis
   Deutzia crenata (sax2) 16- 17 Jun. (1); Benthamidia J'aponica (cor2) 16- 17 Jun. (1)
Andrena dentata
   Clethra barvinervis (clel) 4-5 Aug. (2); Pieris J'aponica (eri 1) 16-18 Apr. (1); Hydrangea panicutata
   (hyd3. ) 4-5 Aug. (1)
Andrenaprostomias
   Deutzia crenata (sax2) 16-17 Jun. (3); Deutzia crenata var. floribunda (sax6) 16- 17 Jun. (8)
Andrena mikado
   Satix sieboldiana (sa13) 1 1-16 May (2); Pieris J'aponica (eri1) 16- l8 Apr. (1); Rhododendron kiusuanum
   (eri4) 26-29 May (2); Rhododendron reticulatum (eri3) 1 1-16 May (4)
Andrena longitibialis
   Salix siebotdiana (sa13) 1 1- 16 May ( 1 1 ); Rhododendron kiusuanum (eri4) 26-29 May (2); Rhododendron
   reticulatum (eri3) 11-16 May (1); Hydrangea tuteo-venosa (hyd1) 26-29 May (1)
Andrena vvatasei
    Viola grypoceras (vio2) 16- 18 Apr. (2); Viota orientatis (viol) 16-18 Apr. (2); Pieris japonica (eril) 16-
    18 Apr. (1); Weigeta J'aponica (cap2) 26-29 May (1)
Andrena hatictoides
    Weigeta J'aponica (cap2) 26-29 May (1)
Andrena benefica
   Salix sieboldiana (sa13) l 1-16 May (3)
Andrena hikosana
    Deutzia crenata (sax2) 16- 17 Jun. (1)
Andrena komachi
   Ranuncutusjaponicus (ran1) 1 1-l6 May (1); Pieris J'aponica (eri1) 16- 18 Apr. (1); PotentiUa freyniana
    (rosl) 11-16 May (1)
Andrena kaguya
    RanuncutusJ'aponicus (ranl) 1 1-16 May (1); Viota orientatis (viol) 16- 18 Apr. (1)
Andrena minututa
    Viola orientatis (yiol) 16- 18 Apr. (1); PotentiUa.freyniana (ros1) 16- 18 Apr. (3)
Andrena sp.1
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Gentiana zoltingeri (gen5) 16- 18 Apr. (1)
Megachilidae
Coelioxys sp.1
   Dianthus superbus var. tongicatyc (car3) 10-16Jul.(1)
Megachile tsurugensis
   Cirsium 1"aponicum (ast3) 16- 17 Jun. (1) ; Cirsiumsufiitttum (astl6) 17-22 Sep. (1)
Megachite japonica
   Cirsiumjaponicum (ast3) 16- 17 Jun. (1)
Megachile remota sakagamii
   Lespedeza bicotor (fab3) 4-5 Aug. (1)
                                     Anthophoridae
Ceratinajaponica
   Ranunculusjaponicus (ran1) 1 1-16 May (1); Viola grypoceras (yio2) 16-18 Apr. (1); Pieris japonica
   (eri1) 16-18 Apr. (1); Rhododendron kiusuanum (eri4) 26-29 May (2); Hydrangea tuteo-venosa (hyd1)
   26-29 May (1); Rubusparvifotius (ros8) 16-17 Jun. (1); Lespedeza bicolor (fab3) 2426 Aug. (5);
   Sophora .flavescens (fabl) 16-17 Jun. (2); Geranium shikokianum (gerl) 17-22 Sep. (.3); Prunetla
   vulgaris var. Iilacina (lam1) 1O- 16 Jul. (2), 16- 17 Jun. (1); Abelia serrata (cap1) 26-29 May (1); Weigeta
   J'aponica (cap2) 26-29 May (1); Aster ageratoides ssp. teiophytlus (ast21) 17-22 Sep. (1); Cirsium
   J'aponicum (ast3) 16- 17 Jun. (3); Cirsium suJSFLtltum (astl6) 17-22 Sep. (1)
Ceratinaflavipes
   Ranuncutus1-aponicus (ranl) 26-29 May (1); Lespedeza bicolor (fab3) 2426 Aug. (2); Geranium
   shikokianum (gerl) 4-5 Aug. (1); Prunelta vulgaris var. Iitacina (lam1) 1O- 16 Jul. (1); Weigeta decora
   (cap6) 16-17 Jun. (1); Cirsiumjaponicum (ast3. ) 16- 17 Jun. (2); Inula J'aponica (astl4) 2426 Aug. (1)
Ceratina megastigmata
   Lespedeza bicotor (fab3) 2426 Aug. (1); Geranium shikokianum (gerl) 17-22 Sep. (9); Weigeta y'aponica
   (cap2) 26-29 May (1); Aster ageratoides ssp. Ieiophytlus (as21) 17-22 Sep. (3); Aster scaber (astl9) 17-
   22 Sep. (1); Cirsium suXhiltum (ast16) 17-22 Sep. (6); Inuta saticina var. asiatica (ast20) 17-22 Sep. (1)
Ceratina iwatai
   Prunetta vulgaris var. tilacina (laml) 1O- l6 JuL (1)
Nomacia diervitlae
   Pieris J'aponica (eri l) 16-18 Apr. (l)
No mada J'aponica
   CirsiumJ'aponicum (ast3) 16- 17 Jun. (1)
Nomada asozuana
   Rhododendron kiusuanum (eri4) 26-29 May (1)
Nomada mutsuensis
   Viota grypoceras (vio2) 16 -18 Apr. (1)
Nomada muinensis
   Erigeron annuus (as6) 16- 17 Jun. (1)
Nomadu sp. 1
   Erigeron annuus (as6) 16- 17 Jun. (1)
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Tetralonianipponensis
   Corydatis tinearitoba (pap1) l6-18 Apr. (1); Viota grypoceras (vio2) 16- 18 Apr. (2); Viota orientalis
   (viol) 16-18 Apr. (1); Weigela decora (cap6) 16-17 Jun. (1); Cirsiumjaponicum (ast3) 16- 17 Jun. (6);
   Iris rossii (iril) 1 1-16 May (l), 16-18 Apr. (6)
                                         Apidae
Bombus diversus diversus
   AconitumJ'aponicum ssp. napiform (ran3) 17-22 Sep. (1); RanunculusJ'aponicus (ran1) 1 1-16 May (l);
   Potentitta freyniana (ros1) 1 1-16 May (1); Spiraea japonica (ros9) 4-5 Aug. (1); Lespedeza bicolor
   (fab3) 17-22 Sep. (1), 24-26 Aug. (1); Sophora flavescens (fabl) 1O- 16 Jul.(1), 16- l7 Jun. (7); Vicia
   uniJ'uga (fab2) 16-17 Jun. (1); Geranium shikokianum (gerl) 17-22 Sep. (1); CirsiumJ'aponicum (ast3. )
    1O- l6 Jul. (2), 16- 17 Jun. (6); Cirsium sufii`ttum (astl6) l7-22 Sep. (2); Ligularia japonica (ast6) 1O- 16
   Jul. (3); Synurus excetsus (ast25) 14- 16 OcL (3); HemerocaUis vespertina (li18) 1O-16 Jul. (1), 4-5 Aug,
   (1)
Bombus ardens ardens
   Lyonia ovaltfolia var. ettiptica (eri6) 16- 17 Jun. (1); Rhododendron kiusuanum (eri4) 1 6-17 Jun. (1), 26-
   29 May (1); Styrczx japonica (sty 1) 16- 17 Jun. (10); Deutzia crenata (sax2) 16-17 Jun. (2); Rubus
   parvifolius (ros8) 16-17 Jun. (1); Rubus phoenicotasius (ros6) 26-29 May (1); Benthamidia japonica
   (cor2) 16-17 Jun. (1); Weigela decora (cap6) 16-17 Jun. (2); Weigelajaponica (cap2) 26-29 May (5)
Bombus ignitus
   Spiraea japonica (ros9) 4-5 Aug. (1); Lespedeza bicotor (fab3) 17-22 Sep. (1), 2426 Aug. (8); Sophora
   flavescens (fab1) 16-17 Jun. (1); Adenophora triphytla (cam1) 4-5 Aug. (1); Weigela decora (cap6) 16- 17
   Jun. (7); Cirsiumjaponicum (ast3) 16- 17 Jun. (2); Cirsium sufibltum (astl6) 14- 16 Oct, (2), 17-22 Sep.
   (26); Echinops settfer (ast15) 2426 Aug, (5); Ligularia japonica (ast6) 1O- 16 Jul. (1); Altium thunbergii
   (lil13) 17-22 Sep. (1)
Apis cerana
Polygonum cuspidatum (po13) 24-26 Aug, (4); Lespedeza bicotor (fab3) l 7-22 Sep. (2), 2426 Aug, (1)
Apis melltfera
   CimiciLfuga acerina (ran2) 17-22 Sep. (1); Polygonum cuspidatum (po13) 24-26 Aug. (3); Hydrangea
   paniculata (hyd3) 4-5 Aug. (3); Hydrangea serrata (hyd2) 1O- 16 Jul. (3); Lespedeza bicolor (fab3) 17-22
   Sep. (9), 24-26 Aug. (4); Isodon inflexus (lam2) 17-22 Sep. (1); Abetia serrata (cap1) 26-29 May (1);
   Echinops settfer (astl5) 24-26 Aug. (3); Saussurea yanagisawae var. nivea (astl7) 17-22 Sep. (l); Allium









Prunus J'amasakura (ros3) 11-16 May (1)
sp.2
Satix sieboldiana (sa13) 1 1-16 May (1)
sp,3
Abelia serrata (capl) 1 1-16 May (1)
sp.4
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  Arisaema japonicum (aral) 26-29 May (1)
sp.5
   Salix siebotdiana (sa13) 1 1-16 May (1)
                                      Culicidae
sp.1
   Potygonum filtforme (po12) 2426 Aug. (1)
                                    Chironomidae
sp.1
   Viota grypoceras (vio2) 16- 18 Apr. (1)
                                   Ceratopagonidae
sp,1
   Cephatanthera falcata (orc1) 1 1-16 May (1)
sp.2
   Salix siebotdiana (sa13) 1 1-16 May (1)
sp.3
   Prunus 1'amasakura (ros3) 1 1-16 May (1)
sp.4
   Pieris J'aponica (eri 1) 16- 18 Apr. (3)
                                     Bibionidae
Bibio sp.1
   Viota grypoceras (vio2) 16- 18 Apr. (1); Salix siebotdiana (sal3.)11-16 May (3); Pieris 1"aponica (eri1)
    16- 18 Apr. (3)
Bibio sp.2
   Lyonia ovalifotia var. eltiptica (eri6) 16-17 Jun. (2)
Bibio simulans
   Salix sieboldiana (sa13) 1 1-16 May (1)
Bibio sp.3
   Pieris japonica (eri1) 16-l8 Apr. (l)
Bibio sp.4
    Satix sieboldiana (sal3) 1 1-16 May (1)
Bibio gracilipalpus
    Viota grypoceras (vio2) 16- 18 Apr. (1); Satix siebotdiana (sa13) 1 1-16 May (28); Salix vulpina (sal 1) 16-
    18 Apr. (1); Pieris joponica (eri 1) 1 6- l8 Apr. (2)
Bibio aneuretus
    Pieris japonica (eri 1) 16-• 18 Apr. (1 1)
Bibio sp.5
    Prunusjamasakura (ros3) 1 1-16 May (1)
                                    Cecidomyiidae
sp.1
    Polygonum fittforme (po12) 2426 Aug. (1)
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                                    Mycetophilidae
sp.1
   Arisaema japonicum (ara 1) 26-29 May (2)
sp.2
   Satix siebotdiana (sa13) 1 1-16 May (1)
sp.3
   Arisaemajaponicum (aral) 26-29 May (1)
sp,4
   PrunusJ'amasakura (ros3) 1 1-16 May (1)
sp.5
   Salix siebotdiana (sal3) 1 1-16 May (1)
sp.6
   Prunus J'amasakura (ros3) 1 l-16 May (1)
sp.7
   Arisaemajaponicum (ara1) 26-29 May (1)
sp.8
   Arisaemajaponicum (aral) 16- 17 Jun. (1)
sp.9
   Arisaemajaponicum (ara1) 26-29 May (1)
sp.10
   Arisaemajoponicum (aral) 16- 18 Apr, (1)
sp.1l
   ArisaemaJ'aponicum (aral) 26-29 May (1)
                                      Sciaridae
sp.1
   Arisaema japonicum (aral) 26-29 May (1)
sp.2
   ArisaemaJ'aponicum (aral) 16-18 Apr. (1)
sp.3
   Pieris japonica (eri 1) 1 6- 18 Apr. (1)
sp.4
   Arisaemal'aponicum (aral) 16-18 Apr. (1)
sp.5
   Pieris japonica (eri1) 16-18 Apr. (1)
sp.6
   Arisaemajaponicum (aral) 16-18 Apr. (1)
sp.7
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   Arisaema japonicum (aral) 26-29 May (1)
                                     Acroceridae
Philopota nigroaenea
   Rhododendron kiusuanum (eri4) 26-29 May (4); Hydrangea tuteo-venosa (hyd1) 26-29 May (1); Deutzia
   crenata (sax2) 16- 17 Jun. (2); Deutzia crenata yar. .floribunda (sax6) 16- 17 Jun. (1); Abetia serrata
   (cap1) 1 1-16 May (1), 26-29 May (7); Weigela japonica (cap2) 26-29 May (2)
                                    Bombyliidae
Bombytus major
   Viota grypoceras (vio2) 16- 18 Apr. (4); Viola hondoensis (vio3) 16-18 Apr. (1); Rhododendron
   kiusuanum (eri4) 26-29 May (2); Rhododendron reticutatum (eri3) 1 1-16 May (3)
                                      Asilidae
Neaitamusangusticornis
   Hydrangea iuteo-venosa (hyd1) 26-29 May (2)
                                     Empididae
sp.1
   Deutzia crenata (sax2) 16-17 Jun. (2); Schizophragma hydrangeoides (sax7) 16- 17 Jun. (1)
sp.2
   PotentiUafreyniana (rosl) 1 1-16 May (1)
sp.3
   Viola grypoceras (vio2) 16- 18 Apr. (1)
sp.4
   Viburnum dilatatum (cap5) 16- 17 Jun. (1) /
sp.5
   Prunus J'amasakura (ros3) 11-16 May (1)
sp.6
   Viburnum dilatatum (cap5) 16- 17 Jun. (1)
sp.7
   ArisaemaJ'aponicum (aral) 26-29 May (1)
sp.8
   Salix sieboldiana (sa13) 1 1-16 May (1)
sp.9
   Abetia serrata (capl) 1 1-16 May (1)
Euthyneura sp.I
   Ranunculus J'aponicus (ranl) 1 1-16 May (1); Prunus jamasakura (ros3) 1 1-16 May ( 1); Abetia serrata
    (capl) 11-16 May (1)
sp.10
   Abetia serrata (cap1) 1 1-16 May (1)
                                     Pipunculidae
Pipunculus sp.1
    Staphytea bumatda (sta1) 1 1-16 May (1)
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                                        Syrphidae
Eristatis tenax
   RanunculusJ'aponicus (ran1) 26-29 May (1); Polygonum cuspidatum (po13) 2426 Aug. (1);
   Rhododendron kiusuanum (eri4) 26-29 May (l); Spiraea japonica (ros9) 4-5 Aug. (1); Benthamidia
   joponica (cor2) 16- 17 Jun. (1); Viburnum ditatatum (cap5) 16- 17 Jun. (1); Viburnum erosum var.
   punctatum (cap3) 26-29 May (l); Valeriana fauriei (val 1) 16- 17 Jun. (2), 26-29 May (2); Anaphalis
   margaritacea var. angus (astl3) 2426 Aug. (1); Cirsiumjoponicum (ast3) 16- 17 Jun. (5); Ixeris dentata
   (astl) 26-29 May (1); Ligularia fischerii van takeyuki (asts) 1O-16 Jul, (2), 4-5 Aug. (1); Ligutaria
   J'aponica (ast6) 1O- 16 Jul. (2); Saussurea gracilis (astl2) 24-26 Aug. (1); Hemerocatlis vespertina (li18)
   4-5 Aug. (2)
Dideaides coquiltetti
 Weigeta japonica (cap2) 26-29 May ( 1)
Votuceltajeddona
   Cirsium japonicum (ast3) 16- 17 Jun. (1)
Syrphus torvus
   euercus dentata (fag1) 11-16 May (2)
Epistrophe aino
   Benthamidia J'aponica (cor2) 16- 17 Jun. (2)
Syrphus vitripernis
   Satix sieboldiana (sa13) l1-16 May (1)
Eristatis cerealis
   Castanea crenata (fag2) 16- 17 Jun. (1); Polygonum cuspidatum (po13) 2426 Aug. (1); Deutzia crenata
   var. ,floribunda (sax6) 1O-16 Jul. (3); Benthamidia japonica (cor2) 16-17 Jun. (1); Cirsiumjaponicum
   (ast3) 16-17 Jun. (1); Heteropappus hispidus (ast22) 17-22 Sep. (1)
Helophitus virgatus
   Pieris japonica (eri l) 16- l8 Apr. ( 1)
   floribunda (sax6) 1O-16 Jul. (1); Abe
   (cap3) 26-29 May (l)
; Deutzia crenata (sax2) 16-17 Jun. (1); Deutzia crenata var.
Iia serrata (cap1) 26-29 May (1); Viburnum erosum var. punctatum
Epioyrphus balteatus
   Attium thunbergii (Iil1 3. ) 17-22 Sep. (2)
Baccha macutata
   Astilbe thunbergii (sax5) 10- 16 JuL (1)
Atlobaccha apicalis
   Weigela J'aponica (cap2) 26-29 May (1)
Betasyrphus serarius
   Deutzia crenata (sax2) 16-17 Jun. (1); Prune
   erosum yar punctatum (cap3) 26-29 May (1)
   chinense (ast9) 4-5 Aug. (1)
lta vulgaris van titacina (Iam1) 1O- 16 Jul, (3); Viburnum
; Cirsiumjaponicum (ast3. ) 16-17 Jun. (1); Eupatorium
Scaeva komabensis
   Lespedeza bicotor (fab3) 2426 Aug. (1); Atlium thunbergii (lil 13) 17-22 Sep. (1)
Chei tosia sp.5
Po tentilla freyniana ( ros 1 ) 16- 18 Apr. (1)
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Melangyna sp.1
   Potentitta.freyniana (ros1) 16 -18 Apr. (1)
Metiscaeva cinctella
   Gatium japonicum (rubl) 1 1-16 May (1)
Sphaerophoriamacrogaster
   Dianthus superbus var. tongicatyc (car3) 1O-l6 Jul.(1)
   (1); Ixeris dentata (astl) 1 1-16 May (3), 26-29 May (2)
   29 May (1)
;
;
Veronica rotunda var. petiolata (scr1) 4-5 Aug.
Chionographis japonica (li16) 16- 17 Jun. (3), 26-
Paragus quadrifasciatus
   Hydrocotyte rcuniflora (apil) 16- 17 Jun. (1); Galium verum (rub2) 1O- I6 Jul. (2)
Metanastoma scalare
   RanunculusJ'aponicus (ran1) 1 1-16 May (1); Moehringia tatertveora (car2) 26-29 May (2); Hydrangea
   tuteo-venosa (hydl) 26-29 May (1); Prunus jomasakura (ros3. ) 1 1-l6 May (1); Prunetta vutgaris var.
   Iitacina (lam1) 1O- 16 Jul. (1); Ixeris dentata (astl) 26-29 May (1)
Paragusjozanus
   Deutzia crenata var. floribunda (sax6) 10-16 Jul. (1);
   Hydrocotyle ramiflora (api 1) l6- 17 Jun. (1)
Parnassia palustris (sax8) 1416 Oct. (1);
Cheilosia sp.1
   Ranuncutus J'aponicus (ran1) 11 -16 May (1) ; Potentitta JF}'ey niana (rosl) 11-16 May (1)
Cheitosia sp.2
   Deutzia crenata (sax2) 16- 17 Jun. (1)
Cheitosia sp.3
   Astitbe thun bergii (sax5) 10-16 JuL (1); Deutzia crenata (sax2) 16- 17 Jun. (1)
Sphaerophoriaphitanthus
   Pseudostellaria heterantha (carl) 1 1-16 May (1); Potygonum cuspiclatum (pol3) 2426 Aug, (1); Arabis
   gtabra (bral) 16-17 Jun. (1); Rhododendron kiusuanum (eri4) 26-29 May (1); Lysimachia ctethroides
   (pri 1) 10-16 Jul. (1); Hydrangea tuteo-venosa (hydl) 26-29 May (1); Astitbe thunbergii (sax5) 1O- 16 Jul.
   (1); Deutzia crenata (sax2) 16- 17 Jun. (1); Sophora flavescens (fab1) 16-17 Jun. (1); Vicia uni 'uga (fab2)
   16- 17 Jun. (1); Angetica cartilagino-marginata (api3) 2426 Aug. (1); Veronica rotundo var. petiotata
   (scrl) 4-5 Aug. (1); Cirsiumjaponicum (ast3) 16-17 Jun. (3); Erigeron annuus (as6) 16-17 Jun. (1);
   Ixeris dentata (astl) 1 1-16 May (1), 26-29 May (4); Senecio pierotii (ast2) 26-29 May (1)
Paragus haemorrhous
   Heteropappus hispid us (ast22) l7-22 Sep. (1)
Ptatycheirus clypeatus
   Rhododendron kiusuanum (eri4) 26-29 May (l); Ixeris dentata (astl) 26-29 May (1)
Eumerus sp. 1
   Hydrangea tuteo-venosa (hyd1) 26-29 May (1)
Altobaccha sp. 1
   Deutzia crenata (sax2) 1 6- 17 Jun. (1)
Cheitosia sp.4
   Viola orientalis (viol)11 -16 May (1)
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 Ptatycheirus urakawensis
    Ranunculusjaponicus (ran1) 1 1-16 May (1); Viola orientalis (vio1) 16- 18 Apr. (1); Potentitta ,freyniana
    (rosl) 11-16 May (1)
                                        Conopidae
Zodion sp.1
    Deutzia crenata (sax2) 16- 17 Jun. (1)
                                        Tephritidae
 Urophora sachatinensis
    Erigeron annuus (ast5) 16- 17 Jun, (1); Erigeron philadelphicus (ast4) 16-17 Jun, (1)
Campig tossa hirayamae
    Lysimachia cle throides (pri1) 1O- 16 Jul. (1)
                                         Sepsidae
Sepsis sp.1
    Rubus parvtfotius (ros8) 16-17 Jun, (1)
                                       Lauxaniidae
Homoneura sp, 1
    Satix siebotdiana (sa13) 1 1-16 May (2)
Homoneura sp.2
    Weigeta decora (cap6) 16- 17 Jun. (1)
                                       Agromyzidae
Liriomyza sp. 1
    Lyonia ovattfotia var, etliptica (eri6) 16- 17 Jun. (1)
                                       Chloropidae
sp.1
    Salix sieboldiana (sa13. ) 1 1-16 May (1)
sp.2
    Prunus J'amasakura (ros3) 11-16 May (1)
                                      Drosophilidae
Drosophita sp. 1
    Polygonum filtforme (po12) 2426 Aug. (1)
Drosophita sp.2
   Lindera sericea (lau1) 16-l8 Apr. (1)
                                     Sphaeroceridae
Copromyza sp. 1
   Pieris japonica (eri 1) 16- 18 Apr. (1)
                                      Anthomyiidae
Lasiomma sp. 1
   Satix vulpina (sal1) 16-18 Apr. (23)
Hydrophoria sp.1
   Satix vulpiua (sal 1) 16-18 Apr. (5)
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Hytmyia sp.1
   Satix sieboldiana (sal3) 1 1-16 May (2); Prunus jamasakura (ros3) 1 1-16 May (2)
Delia sp. 1
   Satix sieboldiana (sal3) 1 1-16 May (1); Hydrangea serrata (hyd2) 1O-16 Jul. (1); Deutzia crenata var.
   floribunda (sax6) 10- 16 Jul. (8)
Detia sp,2
   Salix siebotdiana (sa13) 1 1-16 May (1)
Detia sp. 3.
   Pierisjaportica (eri1) 16-18 Apr. (1)
Delia sp.4
   Cephalanthera falcata (orc 1 ) 1 1-16 May (1)
Delia sp.5
   Rhododendron kiusuanum (eri4) 16-17 Jun. (1)
                                      Muscidae
sp.1
   Anaphalis margaritacea var. angus (ast1 3. ) 2426 Aug. (1)
                                    Calliphoridae
Stomorhinaobsoteta
    Potygonum cuspidutum (po13) 24-26 Aug. (18); Ctethra barvinervis (cle1) 4-5 Aug. (3); Hydrangea
   pcuiicutata (hyd3) 4-5 Aug. (1); Astitbe thunbergii (sax5) lO- 16 Ju]. (2); Deutzia crenata (sax2) 16-17
    Jun. (1); Deutzia crenata var. floribunda (sax6) 1O- 16 Jul. (3); Patrinia scabiosaefolia (va13) 17-22 Sep,
    (1)
sp.1
    Hypericumpseudopetiotatum (clul) 17-22 Sep. (1)
sp.2
    euercus dentata (fagl) 1 1-16 May (1); Potygonum cuspidatum (po13. ) 2426 Aug. (3)
Atdrichinagrahami
    Benthamidia joponica (cor2) 16- 17 Jun. (2)
Eurychaeta sp.1
    Sanguisorba ofiicinatis (ros1l) 17-22 Sep. (1)
 sp.3
    Hydrangea tuteo-venosa (hydl) 26-29 May (1)
                                    Sarcophagidae
 Ravinia sp. 1
    Benthamidia japonica (cor2) 16- 17 Jun. (1)
                                      Tachinidae
 Linnaenya sp.1
    Chionographis J'aponica (li16) 16-17 Jun. (1)
 Tachina sp.1
    Viota grypoceras (vio2) 16-18 Apr. (1)
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Sisyropa sp.1
    Deutzia crenata var. floribunda (sax6) 10-16 Jul, (1)
Meigenia sp,1
    Veratrum muackii van muackii (lil1O) 4-5 Aug. (l)
Meigenia sp.2
    Clethra barvinervis (cle1) 4-5 Aug. (1)
Phebetlia sp.I
    Benthamidia J'aponica (cor2) 16-17 Jun. (1)
Eumea sp. 1
    Veratrum maackii var. maackii (lil10) 4-5 Aug. (1) •
Eumea sp.2
    Veratrum maackii var. maackii (lil 10) 4-5 Aug. (1)
Prosena siberita
    Geranium shikokianum (ger1) 2426 Aug. (1)
Prosena sp.1
    Lespedeza bicotor (fab3) 2426 Aug. (2); Cirsium suLfiitttum (astl6) I7-22 Sep. (2); Echinops setifer
    (ast15) 24-26 Aug. (1)
Peribaea sp.1
    Lysimachia clethroides (pri1) 1O-16 Jut. (1); Astitbe thunbergii (sax5) 1O-16 Jul. (2); Deutzia crenata
    (sax2) 16-17 Jun. (1); Viburnum ditatatum (cap5) 16-17 Jun. (1); Valerianafauriei (val l) 16-17 Jun. (1);
   Erigeron annuus (ast5) 16-17 Jun. (1); Ixeris dentata (ast1) 1 1-16 May (l); Ligutaria japonica (ast6) 1 O-
    16 JuL (1)
Siphona sp.1
    Castanea crenata (fag2) 16-17 Jun. (1); Lysimachia ctethroides (pri1) 1 O- 16 Jul, (3); Astitbe thunbergii
   (sax5) 1O-16 Jul. (2)
Fischeria sp.1
   Astitbe thunbergii (sax5) 1O-16 Jul. (1)
                                     LEPIDOPTERA
                                      Incuryariidae
Nemophora umbripennis
   Deutzia crenata (sax2) 16-l7 Jun, (1)
                                       Tortricidae
sp.1
   Satix siebotdiana (sa13) 1 1-16 May (1)
sp.2
   Benthamidia J'aponica (cor2) 16- 17 Jun. (1)
                                       Zygaenidae
Batataea gracilis
   Erigeron annuus (ast5) 16- 17 Jun. (1)
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                                       Thyrididae
Scirpophaga sp.1
    Viola orientalis (viol) 16-18 Apr. (1)
                                       Hesperiidae
Thoressa varia
   Cirsiumjaponicum (ast3) 16-17 Jun. (1)
Potytremis peltucida pellucida
   Lysimachia ctethroides (pri 1) 1 O-16 Jul. (1); Ligutaria japonica (ast6) 1O- 16 Jul. (l)
Parnara guttata guttata
   ' Cirsiumjaponicum (ast3) 1O-16 Jul. (2); Cirsium suXniltum (astl6) 17-22 Sep. (1); Echinops setifer
   (astl5) 2iL26 Aug. (l); Ligutaria japonica (ast6) 24-26 Aug. (1); Hemerocaltis vespertina (li18) 4-5 Aug.
   (1)
Ochlodes ochraceus
   Astitbe thunbergii (sax5) lO-16 Jul. (1); Prunella vutgaris var. Iitacina (Iam1) 1O- 16 Jul. (13); Cirsium
   japonicum (ast3) lO-16 Ju]. (1)
                                       Papilionidae
Papitio machaon hippocrates
    Cirsium sufiLtltum (astl6) 17-22 Sep. (1); Echinops settfer (astl5) 24-26 Aug. (1); Inula J'aponica (astl4)
   24-26 Aug. (1); Litium teichttinii var. mcaximowic (lil12) 2426 Aug. (1)
Papitio bianor dehaanii
    Ligularia joponica (ast6) 1O-16 Jul. (4)
                                         Pieridae
Pieris metete melete
    Deutzia crenata (sax2) 16-17 Jun, (1); CirsiumJ'aponicum (ast3) 1O- 16 Jul, (1), 16-17 Jun. (2)
                                       Lycaenidae
Maculinea teleius kazamoto
   Adenophora triphylla (cam 1) 4-5 Aug. (2)
Lycaena phtaeas daimio
    Lysimachia clethroides (pri1) 1O-16 Jul. (4); Ligutaria japonica (ast6) 1O-16 Jul, (1)
                                      Nymphalidae
Fabriciana adippe pallescens
    Lysimachia ctethroides (pri1) 1O-l6 Jul. (2); Spiraea juponica (ros9) 1O-16 Jul. (1); Prunella vutgaris var.
    titacina (laml) 1O- 16 Jul. (1); Cirsiumjaponicum (ast3) 1O-16 Jul. (3), 16- 17 Jun. (3); Ligutaria fischerii
    var. takeyuki (ast8) 1O-16 Jul. (5)
Fabriciana nerippe
    Lysimachia clethroides (pri 1) 1O- l6 Jul. (1)
Vanessa indica
    Cirsium suLiSfbltum (astl6) 17-22 Sep. (1)
Neptis sappho intermedia
    Sophora flavescens (fabl) 16-17 Jun. (1)
Argyronome ruslana lysippe
    Ligutaria japonica (ast6) 1O-16 Jul, (1)
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Neope niphonica niphonica
   euercus dentata (fag1) 1 1-16 May (1)
Minois dryas bipunctata
   Adenophora triphylta (cam1) 4-5 Aug, (1)
Sphingidae
Ampelophaga rubiginosa
   Hemerocattis vespertina (li18) 4-5 Aug. (1)
Macrogtossum bombytaus
   Ligularia japonica (ast6) 10- 16 Jul. (1)
Macroglossum stetlatarum
   Cirsium J'aponicum (ast3) 16- 17 Jun. (1)
Macroglossum sp.1
   Cirsium suLlca`ltum (astl6) 17-22 Sep. (1)
Lymantriidae
Iveta auripes
   Benthamidia J'aponica (cor2) 16-17 Jun.(1)
                Plate 4. Landscapes and flowers in April at Mt. Yufu
A, Mt Yufu viewed from the base, showing an extensive semi-natural grassland at the foot and a
hilside natural grassland halfway up the mountain (left side); B, field survey at the natural
grassland; C, a traditionally managed grassland after burning in March, with many Viola orientatis
flowers blooming; D, an Iris rossii flower; E, Viota orientalis flowers visited by oedemerid beetles;
F, a Viola orientalis flower visited by a syrphid fly.
                Plate 5. Grasslands and flowers in August at Mt Yufu
A, a hillside grassland dominated by Miscanthus sinensis; B, a semi-natural grassland blooming
with Hemerocallis vespertina; C, Ligularia fischerii var. takeuki flowers visited by a nymphalid
butterfly, Fabriciana adippe paltescens; D, a Sophora flavescens plant in a semi-natural grassland;
E, Echinops septtfer stands against the background of Mt. Yufu; F, G, Echinops septifer fiowers
respectively visited by a Bombus ignitus worker and a scoliid wasp, Campsomeriella annutata
annutata.
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